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DIVISION  OF  WATER  POLLUTION  CONTROL  2- 

ORGANIZATIONAL  UNIT  PROGRAM  BREAKDOWN  OUTLINE 

MUNICIPAL  FACILITIES  BRANCH: 

The  State/EPA  Construction  Grants  Program  provides  financial  assistance  to  munici- 
palities and  sewerage  districts  for  water  pollution  abatement  projects.  The  Federal 
program  greatly  increased  its  role  in  1972  and  has  since  then  provided  over  $1.5  billion 
in  grant  funds  for  projects  in  Massachusetts.  Since  1977,  the  program  has  been  gradually 
shifting  responsibility  over  to  state  and  local  governments.  The  Federal  Water  Quality 
Act  of  1987,  which  covers  through  1994,  will  complete  this  transition.  Through  this  time 
period,  nearly  $600  million  in  grants  and  (increasingly)  loans  will  become  available  to 
Massachusetts  municipalities  for  abatement  projects.  This  Federal  role  will  end  in  1994. 

Recognizing  the  importance  of  an  ambitious  State  construction  program,  Massachusetts 
in  recent  years  has  passed  legislation  affecting  several  Water  Pollution  Control  programs. 
Chapter  472  of  the  Acts  of  1934  established  the' Infiltration/Inflow  (I/I)  Reduction  Pro- 
gram which  provides  $100  million  in  State  funds  through  1989  for  grants  to  cities  and 
towns  for  the  rehabilitation  of  sewage  collection  and  transmission  facilities. 

Chapter  786  of  the  Acts  of  1985  provides  State  bond  authorization  for  pollution 
abatement  orojects.  The  major  oortion  of  this  authorization  is  earmarked  for  the  Federal/ 
State  Construction  Grants  Program  with  the  State  share  55%  and  the  Federal  share  35%,  en- 
abling additional  projects  to  be  funded.  This  funding  rate  produces  about  $200  million 
oer  year  in  construction  of  municipal  wastewater  treatment  facilities.  Chapter  786  also 
instituted  a  new  Tier  II  Construction  Grants  Program  providing  70%  State  grants  to  munici- 
palities for  wastewater  treatment  facilities  where  Federal  funds  are  unavailable.  The 
Tier  II  Program  is  expected  to  generate  approximately  $30  million  ner  year  in  total 
construction  for  Federal  Fiscal  Years  1986-39. 

COLLECTION  SYSTEMS  GRANT  PROGRAM: 

The  program  is  administered  by  DEQE,  DWPC  and  authorized  by  M.G.L.  c  21  section  30A 
as  amended  by  section  4  of  Chapter  557  of  the  Acts  of  1979;  Chapter  236  of  the  Acts  of 
1932  and  most  recently  amended  by  Chapter  786  of  the  Acts  of  1985.  The  Director  of  DWPC 
is  authorized  to  make  grants  to  public  entities  for  the  cost  of  constructing  collection 
systems,  subject  to  legislative  appropriation. 

As  originally  enacted,  grants  were  made  to  public  entities  in  an  amount  not  to  exceed 
40%  of  eligible  construction  costs  or  $1.0  million  whichever  is  less.  Excluded  from  this 
$1.0  million  limitation  are  grandfathered  (14)  projects.  The  original  authorization  pro- 
vided $12.0  million  for  grants  from  FY-80  through  34.  Of  the  $12.0  million,  25%  ($3.0 
million)  was  set  aside  for  the  award  of  grants  to  those  projects  which  will  provide  the 
greatest  economic  benefit  to  the  Commonwealth  (Economic  Benefit  Projects). 

Currently,  funding  for  the  program  is  extended  through  FY-89.  The  annual  appropria- 
tion from  FY-86  through  FY-39  is  $25.0  million.  Generally  grants  are  made  to  public 
entities  in  an  amount  of  50%  of  eligible  construction  costs  not  to  exceed  $3.0  million 
and  the  Economic  Benefit  set  aside  is  set  at  $4.0  million  Der  year.  All  unexpended  funds 
at  the  end  of  a  fiscal  year  are  carried  over  and  available  for  collection  systems  orojects 
in  the  subsequent  fiscal  year. 


TECHNICAL  SERVICES  BRANCH: 

1.  Water  Quality  Section 

A.  Lakes  and  Non  Point  Source.  This  program  carries  out  MGL  628  of 
1981,  a  State  Grant  Program,  which  authorizes  3  million  dollars 
per  year  for  lake  restoration  or  preservation  projects.  Grants 
are  awarded  to  qualifying  public  entities  for  diagnostic-feasibili- 
ty studies,  and  where  recommended  additional  grants  for  restoration 
or  preservation  are  awarded. 

B.  Rivers.  The  program  identifies  the  present  and  potential  areas  of 
degradation  and  needed  corrective  measures  for  the  1676  miles  of 
streams  being  managed  by  the  Division. 

C.  Marine-Coastal.  The  program  monitors  and  identifies  present  and 
potential  degradation  zones  in  coastal  areas,  and  through  planning 
activities  recommends  corrective  measures. 

2.  Biology  Section 

A.  Research  and  Demonstration.  To  demonstrate  new  or  improved  methods 
of  waste  treatment,  and  methods  of  analysis,  monitoring  of  toxic 
substances; 

B.  Water  Quality  Standards.  To  coordinate  the  standards  revisions  on 
conventional  pollutants  based  on  use  -  attainability  and  site 
specific  criteria,  and  inventory/classify  toxic  problems  in  State, 
and  develop  criteria  for  inclusion  in  standards; 

C.  Bio-monitoring.  To  conduct  case  studies/field  surveys,  do 
toxicity  assessments,  and  develop  processes  that  result  in  toxic 
pollution  abatement. 

3.  Compliance  Monitoring 

The  objectives  of  this  program  are  to  insure  that  permittees  are  com- 
plying with  their  permit  requirements,  and  to  assist  them  in  correcting 
operational  problems. 

REGULATORY  BRANCH: 

1.  Surface  Water  Permits,  specifying  pollutant  discharge  limitations,  are 
issued  jointly  with  EPA  through  the  National  Pollutant  Discharge 
Elimination  System  (NPDES).  Efforts  are  underway  to  obtain  the  legisla- 
tive, regulatory,  and  resource  requirements  necessary  to  assume  State 
delegation  of  the  NPDES  Program. 

2.  Groundwater  Management  coordinates  subsurface  discharge  permitting  with 
groundwater  classification,  Title  5  subsurface  disposal,  septage  and 
sludge  disposal,  the  Underground  Injection  Control  (UIC)  Program. 

3.  Indirect  Permits  include  permits  for  discharges  to  wastewater  treatment 
plants  via  sewer  connections  and  extensions  and  water  quality  certifica- 
tions issued  for  any  marine  structures,  and  dredging  or  filling 
activities. 


4.  Toxics  Control.  Chemical  toxicity  assessments  of  effluent  discharges 
are  utilized  in  review  of  limitations  for  NPDES  permits,  groundwater 
permits,  and  indirect  discharges. 

5.  Compliance/Enforcement.  To  ensure  adequate  levels  of  Compliance 
frequent  treatment  plant  inspections  are  conducted,  often  resulting 

in  enforcement  action  to  correct  violations  of  permits  and  regulations, 
or  other  illegal  activities.  Enforcement  actions  include  notices  of 
violation,  show  cause  hearings,  consent  agreements,  administrative 
orders,  and  referrals  to  the  Attorney  General  for  civil  and  criminal 
action. 

6.  Operation  &  Maintenance,  Technical  Assistance  &  Training.  Regional 
O&M  staff  in  conjunction  with  the  centralized  Technical  Assistance  and 
training  unit,  provide  technical  assistance  to  wastewater  treatment 
plants  to  improve  plant  operation,  maintenance,  and  management. 
Additionally,  the  training  section  conducts  operator  training  courses, 
seminars,  and  workshops  to  increase  plant  personnel  efficiency. 

OPERATOR  CERTIFICATION  PROGRAM: 

This  program  oversees  the  Board  of  Certification  of  Operators  of  Wastewater 
Treatment  Facilities,  which  examines,  certifies,  and  issues  licenses  to  Drooerly 
qualified  operators. 

CHEMICAL  REIMBURSEMENT  PROGRAM: 

This  is  a  new  State  program  created  in  1980  to  reimburse  municipalities 
S07c   of  the  cost  of  chemicals  required  for  wastewater  treatment. 

COMPLAINT  INVESTIGATION: 

This  program,  which  handles  numerous  public  complaints  of  deleterious 
effects  of  pollution  on  waters  in  the  Commonwealth,  is  handled  on  a  case-by-case 
assignment  basis  according  to  available  resources  within  the  Division. 

DIVISION  ADMINISTRATION  BRANCH: 

This  unit,  located  in  the  Boston  Central  Office,  provides  overall  administra- 
tive, program  and  resource  support  for  the  operations  of  the  three  (3)  major 
branch  and  four  (4)  programs  in  the  Division.  Key  management  accountability 
processes  which  are  utilized  to  facilitate  these  efforts  include:  Annual  Program 
and  Budgetary  Planning;  Quarterly  Reporting;  Five  (5)  Year  Strategy  Planning; 
Performance  Appraisal. 


DWPC  PROGRAM  ACCOMPLISHMENTS  FY'87 


EXECUTIVE  SUMMARY 


The  major  event  of  1987,  which  will  affect  the  future  of  the  State's 
Water  Pollution  Control  Program,  was  the  enactment  of  the  Federal  Water 
Quality  Act  of  1987  (WQA).  This  Act  covers  Fiscal  Years  1986-1994,  encom- 
passing nearly  $19  billion  worth  of  federally  supported  programs.  $18 
billion  is  authorized  for  construction,  of  which  Massachusetts'  allotment 
is  nearly  $600,000,000  for  construction  projects  over  the  nine  year  period. 
These  funds  are  authorized  through  a  combination  of  construction  grants  and 
a  state  revolving  loan  program.  The  Schedule  for  Massachusetts  is  as 
fol lows: 


Total  Amount 

Title  II(Grant) 

Title  VI(Loan) 

1986 

Appropri  ation 

62,294,400 

62,294,400 

1987 

ii 

82,411,200 

82,411,200 

1988 

ii 

82,411,200 

82,411,200 

1989 

ii 

82,411,200 

41,205,600 

41,205,600 

1990 

ii 

82,411,200 

41,205,600 

41,205,600 

1991 

H 

82,411,200 

82,411,200 

1992 

n 

61,808,400 

61,808,400 

1993 

H 

41,205,600 

41,205,600 

1994 

ii 
TOTAL 

20,602,800 
$597,967,200 

20,602,000 

$309,528,600 

$288,438,600 

(Grants) 

(Loans) 

Starting  in  FY'89,  funding  for  construction  projects  will  increasingly 
shift  to  the  Revolving  Loan  Program.  This  stepped  up  pace  will  continue 
through  FY ' 1991  and  will  then  be  phased  out  by  the  end  of  FY'1994.  FY ' 1987 
highlights  include: 

1.  In  this  connection,  FY'87  saw  the  successful  administration  of  over 
$253  million  in  federal,  state,  and  local  grants  or  monies  asso- 
ciated with  the  Watewater  Treatment  Plant  Construction  Program 
this  included  $225  million  directly  for  plant  and  related  facility 
construction,  $22  million  for  Collection  Systems,  and  $6.9  million 
for  Infiltration/Inflow  projects. 

2.  Administered  a  Research  and  Demonstration  Program  involving  nearly 
$1  million  in  projects  to  develop  and  implement  efficient,  state- 
of-the-art  wastewater  treatment  plant  technologies,  as  well  as 
proper  training  of  staff  in  these  capabilities. 

3.  Continued  to  administer  the  Ch.  628,  Massachusetts  Clean  Lakes 
Preservation  and  Restoration  Program,  consisting  of  $3  million 
total  per  year  in  grant  projects. 


4.  Continued  the  increased  efforts  toward  improving  the  operation  and 
maintenance  capabilities  of  existing  wastewater  treatment  facili- 
ties. 

5.  Focused  on  developing  preventative  controls  for  toxic  substances 
getting  into  wastewater  effluents  through  emphasis  on  source 
reduction  programs,  toxicity  testing,  NPDES  permitting,  and 
pretreatment. 

6.  Continued  the  monitoring  of  water  quality  for  conventional  pollu- 
tants and  their  control. 

7.  Increased  water  quality  improvement  efforts  in  coastal  and  marine 
waters  through  monitoring,  bio-surveys,  toxic  surveys  in  aquatic 
species,  and  combined  sewer  overflow  analysis. 

8.  Conducted  a  comprehensive  Groundwater  Protection  Program  through 
groundwater  classification,  subsurface  permitting,  and  sludge 
management. 

9.  Continued  water  quality  planning  and  management  efforts  which 
resulted  in  increasing  the  percentage  by  3%,  from  48%  to  51%,  of 
the  total  of  1676  major  river  miles  in  fully  meeting  their 
designated  classification/use. 

10.  Continued  to  increase  appropriate  enforcement  actions  to  bring 
about  expeditious  compliance  to  permit  limits. 

11.  Assessed  the  possiblity  of  an  expanded  Non-Point  Source  Control 
Program  in  conformance  with  the  Federal  Clean  Water  Act  Amendments 
of  1987. 


Intertwined  with  the  accomplishment  of  these  objectives  in  FY-87  was 
the  possibility  of  two  major  changes  which  will  affect  the  WPC  Program,  as 
well  as  the  entire  future  organization  and  programs  offered  by  the 
Department: 

1.  DEQE  Reorganization  Study  and  Action; 

2.  DEQE  upstart  on  Question  4,  the  new  Hazardous  Waste  Program. 
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DWPC   SUMMARY  OF   ACCOMPLISHMENTS, 
FISCAL  YEARS    1985-1987 


10. 


WASTEWATER  TREATMENT  CONSTRUCTION  GRANTS  PROGRAM 

A.  Step  I  Grants  Awarded 

State  90%  funds  in  millions  of  dollars 

B.  Step- II  Grants  Awarded 

State  90%  funds  in  millions  of  dollars 

C.  Construction  Grants  Awarded 

EPA  and  State  funds  in  millions  of  dollars 


(FY'85)   (FY'86)   (FY'87) 


15 
$2.1m 
16 


13 


10 
$3.0m 
8 


$3. 8m    $2. 9m 


17 


10 
$6. 6m 
9 
$3. 2m 
29 


$85. 5m   $138. 2m   $213. Om 


D.  Developed  the  Infiltration  Inflow  (I/I)  Reduction  Program,  providing 
$100  million  in  State  funded  grants  to  communities  for  the  rehabilita- 
tion of  sewerage  collection  and  transmission  facilities  to  reduce 
infiltration  and  inflow: 


Number  of  Projects 

Total  in  millions  of  dollars 

E.  Implemented  Tier  II,  70%  State  funded  grants  program.  Program 
authorized  awarding  $20  million  dollars  annually  thru  FY  '89 

to  municipalities  for  water  pollution  abatement  projects. 

Number  of  Projects 

Total  in  millions  of  dollars 

F.  Initiated  development  of  a  state  Revolving  Loan  Fund  Program 
to  ensure  continued  construction  and  rehabilitation  of  W.WTPs 
during  the  transition  from  federal  to  state  and  local  responsi- 
bility . 


8 
$2m 


27 

$6. 9m 


4 
$11. 5m 


COLLECTOR  SEWER  GRANT  PROGRAM 

A.  Number  of  Collector  System  Projects  Grants  Awarded. 

B.  Number  of  Contracts  Represented. 

C.  Dollar  Value:   State  Portion  in  millions  of  dollars 
Total  Dollar  Value  in  millions  of  dollars 


28 

24 

19(est) 

34 

44 

26(est) 

$16m 

$2  6m 

$22m(est) 

$43m 

$70m 

$53m(est) 

11, 


REGULATORY  PROGRAM 

A.  Intensified  enforcement  activities  by  utilizing  the  Penalty  Assessment 
mechanism. 

B.  Entered  into  an  agreement  with  EPA  to  utilize  PCS,  the  national  EPA 
computerized  permit  compliance  tracking  system. 

C.  Stepped  up  emphasis  of  National  Municipal  Policy  cases,  resulting  in 
7  major  permittees  under  court  ordered  compliance  schedules. 

(FY'85)  (FY'86)   (FY'87) 

D.  NPDES  Permits  Reviewed               84  91      95 

E.  NPDES  Permits  Issued                 66  69      76 

F.  Groundwater  Permits  Drafted            84  48      64 

G.  Groundwater  Permits  Issued  66  25  49 
H.  Water  Quality  Certifications  Issued  143  201  321 
I.  Sewer  Extension  Permits  Issued  353  513  533 
J.  Notices  of  Non-Compliance  Issued  96  115  213 
K.  Administrative  Orders  Issued  51  111  88 
L.  Penalty  Assessments  Issued  —  —  52 
M.  Regulatory  Cases  Referred  to  AG  12  36  25 
N.  Compliance  Monitoring  Samples 

Major  Permittees             140  189      111 

Minor  Permittees               48  86       66 

0.  Number  of  Toxic  Waste  Samples 

at  Major  Permittees                  —  171      111 

P.   Increased  efforts  to  improve  plant 
operation  and  maintenance  through 
the  centralized  Technical  Assist- 
ance Unit 

Number  of  T/A  Mandays  Expended     400  679      770 

Number  of  Treatment  Plants 

Assisted                       12  49       59 


12. 


(FY'85)    (FY'86)    (FY-'87) 


Q.  Number  of  Regional  Office  O&M 
Inspections 

Major  Permittees 

Minor  Permittees 

R.  Number  of  plants  demonstrat- 
ing significant  O&M  improve- 
ment. (This  is  a  long  term  goal) 


290 
185 


8 


S.  Number  of  Title  V  Plans  Re- 
viewed/Site inspections  and  variances.  900/345 


340 
317 


8 


384 


502 


579/344   879/692 


WATER  QUALITY  MANAGEMENT  PROGRAM 

A.  Increased  commitment  to  integrate 
toxic  concern  into  permit  review 
and  Biological,  Monitoring,  and 
Research  and  Demonstration  projects. 

B.  Number  of  Major  Water  Quality  Surveys 
Conducted.  4 

C.  Number  of  Synoptic  Water  Quality  Surveys 
Conducted.  14 

D.  Number  of  Comprehensive  Water  Quality 
Management  Reports  Completed.  9 

E.  Number  of  Model  Calibrations  for  Waste     5 
Load  Allocation  Reviews. 

F.  Number  of  Effluent  Limit  Calculations/ 
Reviews  for  NPDES  Permits.  66 

G.  Number  of  Reviews  of  Wastewater  Treat- 
ment Facilities  Plans  for  Construction.    18 


H.  305(B)  Report,  Highlighting  Water 
Quality  Improvements  Resulting  from 
Construction  Grants  Program. 

I.  Completed  Final  Draft  of  Continuing, 
Planning  Process  Document. 

J.  Stepped  Up  Monitoring  Actvities  in 
Harbor  Areas 
Number  of  Harbors  monitored 


1 

1 


4 

4 

33 

22 

7 

9 

4 

3 

54 
20 

1 
1 


78 
21 

1 

1 


13. 


CLEAN  LAKES  PROGRAM 


(FY1 85) 


(FY'86) 


(FY'87) 


A.  Implemented  Regulations  and  Administrative 
Procedures  for  Ch.  628  Program. 

B.  Number  of  Ch.  628  Grants  Made  to 

Communities.  35 

Dollar  Value  in  millions  of  dollars       $3m 

C.  Total  Number  of  Ch.  628  On-going 

Grant  Projects.  68 

D.  Number  of  Request  for  Grant  Assist- 
ance for  Funds  Under  Ch.  628.  78 


25 

$3m 

92 
60 


23 

$3m 

93 
41 


E.  Managed  Nuisance  Aquatic  Vege- 
tation Control  Program  Projects. 

F.  Number  of  Lake  Restoration  Projects 
Underway  as  per  Section  314  Program. 

G.  Number  of  Diagnostic/Feasibility 
Studies  Underway,  as  per  Section  314. 


8 


RESEARCH   &  DEMONSTRATION/BIOLOGY  PROGRAM 


A.     Number   of   R&D  contracts 


4 


17 


B.  Dollar   value  of  contracts   in  millions 
of  dol lars 

C.  Number  of  Microtoxicity  tests  conducted 


$.  35m 


27 


$.38m 


40 


$1.4m 
57 


WASTEWATER  TREATMENT  PLANT  OPERATOR  CERTIFICATION  PROGRAM 


A.      Number   of  New  Certifications 
Issued. 


144 


171 


295 


B.  Total  Number  of  Certifications 
Issued. 


2632 


2734 


3125 


14, 


CHEMICAL  REIMBURSEMENT  PROGRAM 


(FY'85) 


(FY'86) 


(FY'87) 


A.  Dollars  Disbursed  to  Assist  Commun 
ities  for  the  Cost  of  Chemicals 
Used  in  Wastewater  Treatment  Plant 
Operation  in  millions  of  dollars 

B.  Total  Dollars  Disbursed  in  FY'85, 
86,  87. 


$1.9m 


$2.1m 


$3. 5m 

$7. 5m 


MANAGEMENT  ACCOUNTABILITY  PROCESS 

A.  Completion  of  Finalized  Program 
Plan  Acceptable  to  EPA. 

B.  Completion  of  Grant  Application 
for  Federal  Monies. 

C.  Completion  of  State  Budget  Requests. 

D.  Completion  and  Proper  Submission  of 
Quarterly  Reports  to  OPPM,  FY'85. 

E.  Completion  of  the  Division  Annual 
Report. 

F.  Completion  of  Referendum  #4  Impact  Report 


6 

8 

9 

1 

1 

1 

4 

4 

4 

1 

1 

1 

«B 

— 

1 

OVERALL  ACCOMPLISHMENT  OF  ONGOING  WPC  OPERATING  PROGRAMS,  FY'87 

1.  Percentage  of  Surveyed  Stream  Miles  (1676  miles) 
meeting:  Full  Support  of  designated  use 

Partial  Support  of  designated  use 

2.  Initiation  of  Major  Programmatic  Efforts  into 
Nonconventional  Pollutant  Control  Programs, 
E.G.,  TOXICS,  and  GROUNDWATER. 


51% 
37% 


15. 


ADMINISTRATIVE   BUDGET 


Budgetary  appropriations  for  the  Division  of  Water  Pollution  Control    are 
shown   in   the  following   table: 


APPROPRIATION  2200-0181 


ACCOUNT 

TITLE 

FY' 1986 

FY1 

'1987 

01, 

02 

Salaries 

2,225,500 

2. 

,715,210 

03 

Services,   NON -Employees 

43,310 

45,450 

05 

Clothing 

- 

- 

07 

Lab  Suppl ies   &  Exp. 

6,750 

9,031 

08 

Heat   and  Other  Plant  Oper. 

3,536 

650 

10 

Travel   &  Auto  Expenses 

13,800 

29,000 

11 

Advertising 

20,000 

25,000 

12 

Maintenance 

13,000 

14,826 

13 

Special   Studies 

30,245 

5,525 

14 

Office  &  Admin.   Expenses 

87,000 

33,976 

15 

Equipment 

13,427 

5,972 

16 

Rentals 

45,000 

12,500 

TOTALS  $2,501,568  $2,897,140 


* 


16. 


Statement  of  Funds   Received 
By  the 
Division  of  Water  Pollution  Control 

and 

Transferred  to  State  Treasurer 

June  30,  1987 


General  Fund  Receipts:  6/30/87 

Miscellaneous  Income  $463,824 

Bond  Fund  Refund  19,205 

Sewer  Collection  Filing  Fee's                           60,400 


Total  Receipts  Transferred  to  State  Treasurer:  $543,429 


17. 


BOND  FUND 

JUNE  30,  1987 

CHAPTER  687 

ACTS  1966 


APPROPRIATIONS 


REGULAR 


1967  Fiscal    Year 


Addition  Transfer  and  Credits 
REIMBURSEMENT  PRE -FINANCING 


FEDERAL  SHARE 


1974  Fiscal    Year 


1975  Fiscal    Year 


2,939,800.00 
379,580.00 


150,000,000.00 


5 
c 


3,457,530.00 


OIL  SPILL  RECOVERIES 


1970 

Fisca' 

Year 

1971 

Fisca' 

Year 

1972 

Fisca' 

Year 

1973 

Fisca' 

Year 

1974 

Fisca 

1  Year 

1975 

Fisca' 

Year 

1976 

Fisca' 

Year 

1977 

Fisca" 

Year 

1978 

Fisca 

1  Year 

1979 

Fisca 

1  Year 

1980 

Fisca" 

Year 

1981 

Fisca' 

1  Year 

1982 

Fisca 

1  Year 

1983 

Fisca 

1  Year 

1984 

Fisca 

1  Year 

1985 

Fisca 

1  Year 

1986 

Fisca 

1  Year 

1987 

Fisca 

1  Year 

TOTAL   APPRORPATIONS 


UNALLOTTED  APPROPRIATIONS 


1,095.75 

9,787.75 

17,397.56 

32,463.89 

18,101.45 

51,093.84 

1,277.30 

26,000.00 

39,510.77 

33,368.53 

9,117.96 

5,629.34 

39,523.44 

34,268.92 

295,460.87 

85,210.84 

47,973.84 

0 


747,282.05 

154,204,812.05 

687,901.76 


ALLOTTED  APPROPRIATIONS 


$153,378,760.29 


18. 


RESERVE   FOR  ENCUMBRANCES,    BALANCES   JUNE   30,    1987 
EXPENDITURES   AND  UNENCUMBERED  ALLOTMENT 


0 
153,378,760.29 


EXPENDED  FUNDS 


1969  Fisca 

1970  Fisca 

1971  Fisca 

1972  Fisca 

1973  Fisca 

1974  Fisca 


1975  Fisca 


1976  Fisca 


1977  Fisca 


1978  Fisca 

1979  Fisca 

1980  Fisca 

1981  Fisca 

1982  Fisca 

1983  Fisca 

1984  Fisca 

1985  Fisca 


1986  Fisca 


Year 


Year 


Year 


Year 


Year 


Year 


Year 


Year 


Year 


Year 


Year 


Year 


Year 


Year 


Year 


Year 


Year 


Year 


1987  Fiscal  Year 
TOTAL  EXPENDED  FUNDS 
UNENCUMBERED  ALLOTMENT,  JUNE  30,  1987 


3,909,955.72 

5,794,991.80 

7,481,857.81 

11,598,527.02 

11,696,067.71 

15,806,471.56 

13,286,814.18 

16,320,534.98 

7,668,145.08 

8,371,431.11 

5,162,399.74 

4,288,353.60 

7,621,954.18 

7,376,615.80 

6,862,944.23 

3,459,411.66 

5,287,235.37 

2,265,675.42 

2,364,050.78 


146,623,437.75 
6,755,322.54 


BOND  FUND 

JUNE  30,  1987 

CHAPTER  747 

ACTS  1970 


19. 


APPROPRIATION 


REGULAR 


1971  Fiscal   Year 


250,000,000.00 


TOTAL  APPROPRIATIONS 

UNALLOTED  APPROPRIATIONS 

ALLOTTED  APPROPRIATION 

RESERVE  FOR  ENCUMBRANCES,    BALANCE 

EXPENDITURES  AND  UNENCUMBERED  ALLOTMENT 


250,000,886.00 

434,379.82 

249,566,506.18 

0 

249,566,506.18 


EXPENDED  FUNDS 


1975  Fisca 


1976  Fisca 


1977  Fisca 

1978  Fisca 

1979  Fisca 

1980  Fisca 

1981  Fisca 

1982  Fisca 

1983  Fisca 

1984  Fisca 


1985  Fisca 


1986  Fisca 


Year 


Year 


Year 


Year 


Year 


Year 


Year 


Year 


Year 


Year 


Year 


Year 


1987  Fiscal   Year 
TOTAL  EXPENDED  FUNDS 
UNENCUMBERED  ALLOTMENT,    JUNE    30,    1987 


1,374,137.-79 
14,003,351.66 
12,387,045.98 
12,963,574.46 
22,411,019.00 
20,341,842.72 
19,225,645.29 
22,043,613.00 
26,939,521.39 
20,239,916.38 
17,651,806.95 
22,123,509.00 

9,760,763.15 


221,465,751.77 
28,100,754.41 


20. 


BOND  FUND 

JUNE  30,  1987 

CHAPTER  286 

ACTS  1982 


APPROPRIATION 
REGULAR 

1982  Fiscal  Year  250,000,000.00 
ADDITION  TRANSFER  AND  CREDITS 

1983  Fiscal  Year  750,000.00 
*          1984  Fiscal  Year                    -750,000.00 

1986  Fiscal  Year  100,000,000.00 

1987  Fiscal  Year  19,204.91 


** 


TOTAL  APPROPRIATIONS  350,019,204.91 

UNALLOTED  APPROPRIATIONS  126,158,684.42 

ALLOTTED  APPROPRIATIONS  223,841,315.58 

RESERVE   FOR  ENCUMBRANCES,    BALANCE  JUNE   30,    1987  0 

EXPENDITURES   AND  UNENCUMBERED  ALLOTMENT  223,841,315.58 

EXPENDED  FUNDS 

1983  Fiscal  Year  363,602.19 

1984  Fiscal  Year  11,342,584.56 

1985  Fiscal  Year  10,920,396.14 

1986  Fiscal  Year  17,210,063.91 

1987  Fiscal  Year  38,547,128.08 

TOTAL  EXPENDED  FUNDS  78,383,774.88 

UNENCUMBERED  ALLOTMENT,    JUNE   30,    1987  145,457,540.70 


*     $750,000.00  APPROPRIATION    (MCLAUGHLIN  FISH  HATCHERY)  TRANSFERRED  TO  THE 
DEPARTMENT  OF  ENVIRONMENTAL   MANAGEMENT. 

**  $19,204.91  Refund 


21. 


BOND  FUND 
JUNE  30,  1987 
CHAPTER  786 
ACTS  OF  1986 


APPROPRIATIONS  357,000,000.00 

UNALLOTTED  FUNDS  320,518,734.00 

ALLOTTED  FUNDS  36,481,266.00 

EXPENDED  FUNDS 


Fiscal  Year  1987        11,853.00 

TOTAL  EXPENDITURES  11,853.00 

UNENCUMBERED  ALLOTMENT,  JUNE  30,  1987  36,469,413.00 


22. 
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Legislation 


The  following  legislation  was  enacted  into  law  during  the  period  July 
1,  1986  through  June  30,  1987. 

Acts  of  1986 

Chapter  155  -  An  Act  relative  to  the  distribution  of  certain  hurricane 
relief  funds  in  cities  and  towns. 

Chapter  162  -  An  Act  transferring  the  regulation  of  swimming  pools, 
bathing  beaches  and  family  type  camp  grounds  from  the 
environmental  code  to  the  sanitary  code. 

Chapter  167  -  An  Act  requiring  a  nonbinding  question  on  the  ballot 
regarding  a  national  acid  rain  control  project. 

Chapter  185  -  An  Act  authorizing  certain  terms  for  borrowing  by  the 
Town  of  Dartmouth  for  water  system  purposes. 

Chapter  198  -  An  Act  further  regulating  certain  collective  bargaining 
impasses. 

Chapter  206  -  An  Act  making  appropriations  for  the  fiscal  year  nine- 
teen hundred  and  eighty  seven  for  the  maintenance  of 
departments,  boards,  commissions,  institutions  and  cer- 
tain activities  of  the  Commonwealth,  for  interest, 
sinking  fund  and  serial  bond  requirements  and  for  cer- 
tain permanent  improvements. 

-  An  Act  relative  to  the  compensation  of  state  managers. 

-  An  Act  regulating  the  funding  of  governmental  collective 
bargaining  agreements. 

-  An  Act  authorizing  the  Town  of  Kingston  to  grant  an 
easement  in  park  land  in  said  Town  to  permit  installa- 
tion and  maintenance  of  sewers. 

Chapter  225  -  An  Act  authorizing  the  Division  of  Capital  Planning  and 
Operations  to  grant  a  permanent  easement  in  the  Blue 
Hills  Reservation  to  the  Town  of  Milton. 

Chapter  227  -  An  Act  designating  the  pumping  station  at  the  Belle  Isle 
in  the  City  of  Revere  as  the  Alfred  H.  Long  pumping  sta- 
tion. 


Chapter 

217 

Chapter 

222 

Chapter 

223 
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Chapter  239  -  An  Act  authorizing  the  Town  of  Sunderland  to  acquire 
certain  land  in  the  Town  of  Leverett  for  aquifer  pur- 
poses. 

Chapter  262  -  An  Act  protecting  wildlife  under  the  wetlands  protection 
act. 

Chapter  263  -  An  Act  exempting  the  positions  of  Director  of  Street 
Operations,  Director  of  Sewer  Operations,  Director  of 
Water  Operations  and  Director  of  Yards,  all  of  the 
Department  of  Public  Works  in  the  City  of  Worcester  from 
the  provisions  of  the  Civil  Service  Law. 

Chapter  267  -  An  Act  further  regulating  the  construction  of  public 
buildings  subject  to  the  Architectural  Barriers  Board. 

Chapter  271  -  An  Act  authorizing  the  Town  of  Holliston  to  make  loans 

or  grants  to  its  residents  of  low  or  moderate  income  for 
the  purpose  of  repairing  septic  waste  disposal. 

Chapter  279  -  An  Act  making  appropriations  for  the  fiscal  year  ending 
June  the  thirtieth,  nineteen  hundred  and  eighty-six  to 
provide  for  supplementing  certain  existing 
appropriations  and  for  certain  other  activities  and  pro- 
jects. 

Chapter  319  -  An  Act  increasing  the  maximum  fine  for  violations  of  the 
rules  and  regulations  prescribed  by  the  Board  of  Sewer 
Commissioners  of  the  Town  of  Shrewsbury. 

Chapter  328  -  An  Act  relative  to  the  enforcement  of  certain  marine 
fisheries  laws. 

Chapter  332  -  An  Act  further  regulating  certain  water  recreation 
vehicles. 

Chapter  336  -  An  Act  establishing  a  limitation  of  actions  involving 
asbestos  removal. 

Chapter  348  -  An  Act  relative  to  the  coastal  protection  of  the 
Commonwealth. 

Chapter  365  -  An  Act  providing  for  a  referendum  question  in  the  Town 
of  Holden  relative  to  the  construction  of  a  sanitary 
sewer  project. 

Chapter  366  -  An  Act  further  authorizing  the  City  of  Beverly  to  enter 
into  a  certain  contract  with  Gordon  College  for  sewage 
disposal . 


38. 


Chapter  378  -  An  Act  increasing  the  penalty  for  violations  in  the  Town 
of  Wes thorough. 

Chapter  388  -  An  Act  providing  for  the  annual  election  of  the  clerk 
and  the  treasurer  of  the  Dighton  Water  District. 

Chapter  406  -  An  Act  relating  to  the  sale  of  bonds  and  notes  issued  by 
cities,  towns  and  districts. 

Chapter  407  -  An  Act  relative  to  the  taxation  of  hazardous  waste  faci- 
lities. 

Chapter  454  -  An  Act  authorizing  the  Department  of  Environmental 

Management  to  grant  easements  to  Tennessee  Gas  Pipeline 
Company,  a  Division  of  Tenneco  Inc. 

-  An  Act  relative  to  energy  conservation. 

-  An  Act  relative  to  the  Bellingham  Water  and  Sewer 
Commi  ssion. 

-  An  Act  further  regulating  persons  engaged  in  the  busi- 
ness of  digging  or  drilling  wells. 

-  An  Act  further  regulating  public  employers  self- 
insurance  groups. 

-  An  Act  further  regulating  access  to  certain  personnel 
records. 

-  An  Act  further  regulating  cost-of-living  adjustments  for 
certain  former  employees  of  the  Commonwealth  and  its 
political  subdivisions. 

Chapter  527  -  An  Act  authorizing  the  Board  of  Selectmen  of  the  Town 
of  Holden  to  abate  a  certain  sewer  assessment  on  pro- 
perty owned  by  Richard  F.  Swanson  and  Joan  L.  Swanson. 

Chapter  532  -  An  Act  authorizing  the  Town  of  Chatham  to  combine  the 
powers  and  duties  of  the  Water  Commissioners  and  the 
Water  Pollution  Control  Board  as  an  appointive  board. 

Chapter  533  -  An  Act  authorizing  the  acquisition  of  land  in  the  Town 
of  Wenham  by  the  City  of  Beverly. 

Chapter  541  -  An  Act  requiring  equal  access  to  Commonwealth  tidelands. 

Chapter  542  -  An  Act  authorizing  the  Town  of  Lincoln  to  sell  water  to 
the  Warbler  Springs  Development. 


Chapter 

466 

Chapter 

483 

Chapter 

485 

Chapter 

491 

Chapter 

509 

Chapter 

517 
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Chapter  551  -  An  Act  dissolving  the  Old  Colony  Water  Pollution  Control 
District. 

Chapter  554  -  An  Act  providing  for  timely  and  effective  cleanup  and 
emergency  relief  at  oil  and  hazardous  material  disposal 
s  i  tes . 

Chapter  557  -  An  Act  making  certain  corrective  changes  in  certain 
general  and  special  laws. 

Chapter  558  -  An  Act  authorizing  the  Town  of  South  Hadley  to  establish 
a  Department  of  Public  Works. 

Chapter  562  -  An  Act  allowing  override  of  Proposition  Two  and 
One-Half,  so  called,  for  certain  capital  expenses 
approved  by  the  voters. 

Chapter  565  -  An  Act  transferring  the  Wetland  Restrictions  program 

from  the  Department  of  Environmental  Management  to  the 
Department  of  Environmental  Quality  Engineering. 

Chapter  572  -  An  Act  authorizing  the  Division  of  Capital  Planning  and 

Operations  to  transfer  certain  land  and  easements  in  the 

October  Mountain  State  Forest  to  the  Town  of  Lenox  for 
water  supply  purposes. 

Chapter  578  -  An  Act  further  regulating  the  Bay  State  Skills 
Corporation. 

Chapter  598  -  An  Act  establishing  a  special  account  for  the  City  of 
Quincy  sewerage  rehabilitation  fund. 

Chapter  600  -  An  Act  authorizing  the  Town  of  Greenfield  to  convey  cer- 
tain land  in  said  Town  to  Patricia  M.  Doane. 

Chapter  610  -  An  Act  authorizing  the  City  of  Haverhill  to  take  water 
from  the  Merrimack  River. 

Chapter  613  -  An  Act  including  the  Town  of  Middleton  within  the  South 
Essex  Sewerage  District. 

Chapter  624  -  An  Act  relative  to  the  disposition  of  certain  state 

owned  property  at  the  "Elm  Bank"  so  called  property  in 
the  Town  of  Dover. 

Chapter  628  -  An  Act  relative  to  the  hazardous  waste  insolvency  fund. 

Chapter  642  -  An  Act  relative  to  the  Architectural  Access  Board. 
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Chapter  654  -  An  Act  abolishing  the  management  bureau  within  the 
fiscal  affairs  Division  of  the  Office  of  the 
Commissioner  of  Administration 

Chapter  656  -  An  Act  authorizing  the  Town  of  Bellingham  to  acquire 
certain  easements  in  conservation  land  in  said  Town. 

Chapter  657  -  An  Act  authorizing  the  Town  of  Bellingham  to  acquire 
certain  easments  in  the  Town  of  Franklin. 

Chapter  658  -  An  Act  improving  jails,  houses  of  correction  and  correc- 
tional institutions  in  the  Commonwealth. 

Chapter  669  -  An  Act  making  appropriations  for  the  fiscal  year  ending 
June  the  thirtieth,  nineteen  hundred  and  eighty-seven  to 
provide  for  supplementing  certain  existing 
appropriations  and  for  certain  other  activities  and  pro- 
jects. 

-  An  Act  increasing  the  accountability  of  designees  for 
public  construction  projects. 

-  An  Act  providing  a  system  for  licensing  acquaculture  and 
shellfish  projects. 

-  An  Act  further  regulating  financial  disclosures  for 
public  officials  and  employees. 

-  An  Act  providing  for  reimbursement  to  the  Towns  of  the 
Wachusett  and  Sudbury  Watershed. 

-  An  Act  further  regulating  group  life  insurance. 

-  An  Act  further  regulating  the  removal,  containment  or 
encapsulation  of  asbestos. 


Chapter 

688 

Chapter 

692 

Chapter 

693 

Chapter 

696 

Chapter 

705 

Chapter 

706 

Acts  of  1987 


Chapter  4   -  An  Act  relative  to  the  alleviation  of  the  financial  bur- 
den imposed  on  the  City  of  Fall  River  by  a  fire  on 
January  twelfth,  nineteen  hundred  and  eighty-seven. 

Chapter  8   -  An  Act  relative  to  the  appropriation  of  funds  by  the 
Town  of  Hingham  to  construct  water  mains  in  said  Town 
and  to  provide  for  the  apportionment  of  the  cost  thereof, 
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Chapter  9  -  An  Act  making  a  certain  corrective  change  in  a  certain 
general  law. 

Chapter  12  -  An  Act  authorizing  the  Town  of  Brewster  to  convey  certain 
lands  in  said  Town  to  Estelle  Gillespie  and  Sophia 
Campbell . 

Chapter  13  -  An  Act  authorizing  the  Town  of  Townsend  to  borrow  money 
for  water  improvement  purposes. 

Chapter  14  -  An  Act  making  appropriations  to  fund  certain  collective 
bargaining  costs,  including  the  agreement  between  the 
Commonwealth  and  the  Massachusetts  Organization  of  State 
Engineers  and  Scientists,  Unit  9  and  the  agreement  bet- 
ween the  Commonwealth  and  the  Metropolitan  Police 
Patrolmen's  Union-Unit  5B 

An  act  relative  to  the  terms  of  certain  bonds  and  notes 
to  be  issued  by  the  Commonwealth. 

An  Act  authorizing  the  Town  of  Braintree  to  lease  certain 
land  in  said  Town. 

An  Act  authorizing  the  Upper  Falls  playground  in  the  City 
of  Newton  in  said  City. 

An  Act  providing  for  the  appointment  of  the  clerk  and  the 
treasurer  of  the  Dennis  Water  District  in  the  Town  of 
Dennis. 

Chapter  33  -  An  Act  establishing  the  Deerfield  Area  Fire  Protection 
District  in  the  Town  of  Deerfield. 

Chapter  40  -  An  Act  relative  to  collective  bargaining  agreements  for 
certain  public  employees. 

Chapter  56  -  An  Act  relative  to  the  alleviation  of  the  financial 

burden  imposed  on  the  City  of  Lowell  by  a  fire  on  March 
twenty-third  through  twenty-fifth,  nineteen  hundred  and 
eighty  seven. 

Chapter  57  -  An  Act  relative  to  protecting  the  drinking  water  wells 
and  aquifers  of  the  Ipswich  River  Watershed. 

Chapter  59  -  An  Act  relative  to  the  maturities  of  municipal  purpose 
loans  issued  by  cities,  towns  and  districts. 


Chapter 

20 

Chapter 

21 

Chapter 

23 

Chapter 

28 
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Chapter  65  -  An  Act  authorizing  the  Town  of  Hanover  to  establish  a 
certain  revolving  fund. 

Chapter  91  -  An  Act  authorizing  the  Town  of  Saugus  to  grant  certain 
easements. 

Chapter  106-  An  Act  authorizing  the  Town  of  Rehoboth  to  establish  a 
certain  revolving  fund. 

Chapter  113-  An  Act  further  regulating  the  procedure  for  the  promulga- 
tion of  state  agency  regulations. 

Chapter  117-  An  Act  increasing  the  penalties  for  violations  of  sewer 
use  regulations  in  the  Town  of  Amesbury. 

Chapter  130-  An  Act  further  regulating  the  government  land  bank. 

Chapter  131-  An  Act  making  appropriations  for  the  fiscal  year  ending 

June  thirtieth,  nineteen  hundred  and  eighty-seven  to  pro- 
vide for  supplementing  certain  existing  appropriations 
and  for  certain  other  activities  and  projects. 

Chapter  136-  An  Act  authorizing  the  establishment  of  the  Mashpee  Water 
District. 

Chapter  138-  An  Act  relating  to  the  Chelmsford  Center  Industrial 
District  and  the  Town  of  Chelmsford. 

Chapter  152-  An  Act  relative  to  collective  purchasing  by  political 
subdivisions. 

Chapter  157-  An  Act  relative  to  the  validity  of  a  deed  executed  by  a 
state  agency  after  bidding. 

Chapter  159-  An  Act  allowing  videotape  equipment  at  certain  meetings 
of  governmental  bodies. 

Chapter  166-  An  Act  authorizing  the  Commonwealth  to  convey  to  the  City 
of  Newton  certain  easements  in  land  under  the  jurisdic- 
tion of  the  Metropolitan  District  Commission. 

Chapter  167-  An  Act  providing  for  a  capital  outlay  program  for  the 
Commonwealth. 

Chapter  174-  An  Act  further  regulating  the  punishment  for  violation  of 
certain  environmental  laws. 

Chapter  184  -  An  Act  authorizing  the  Town  of  West  Stockbridge  to 
establish  a  hydroelectric  power  generating  plant. 
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MUNICIPAL  WASTEWATER  TREATMENT  FACILITIES 
STATE/EPA  CONSTRUCTION  GRANTS  PROGRAM 


Under  the  Massachusetts  Clean  Water  Act  (M.G.L.  Chapter  21)  as  amended, 
the  Common wealth  provides  financial  assistance  to  municipalities  and 
districts  for  water  pollution  abatement  projects.  This  program  encompasses 
the  planning,  design  and  construction  of  wastewater  treatment  facilities, 
major  pumping  stations,  interceptor  sewers,  infiltration/inflow  correction 
and  rehabilitation  work.  For  the  planning  and  design  phases  of  these  faci- 
lities, the  Division  provides  a  ninety  percent  (90%)  state  grant;  during 
this  past  year,  fifteen  of  these  grants  were  made,  totalling  more  than  three 
million  dollars. 

The  Division  of  Water  Pollution  Control,  pursuant  to  an  agreement  bet- 
ween the  Department  of  Environmental  Quality  Engineering  and  the 
Environmental  Protection  Agency,  is  delegated  the  responsibility  for  admi- 
nistration of  the  Federal  grant  program  which  entails  most  of  the  proce- 
dures necessary  for  the  award  of  EPA  construction  grants  to  projects  in  the 
Commonwealth  of  Massachusetts.  Under  this  program,  the  state  provides  a 
fifty  five  percent  (55%)  grant  coupled  with  a  thirty  five  percent  (35%)  EPA 
grant.  Through  this  joint  program,  twenty  two  grants  were  made  for  construc- 
tion during  the  past  year,  representing  eighty  nine  million  dollars  in 
state  grants  and  sixty  one  million  dollars  in  EPA  grants. 

Under  the  Infiltration/Inflow  program  the  state  provides  ninety  (90%) 
state  funds  and  requires  ten  (10%)  local  share.  During  Fiscal  Year  1987 
twenty  seven  (27)  grants  were  made  for  analysis  design  and  construction, 
representing  almost  seven  million  dollars  in  state  grants. 

The  Tier  II  State  Construction  Grants  Program  was  established  by 
Chapter  786  of  the  Acts  of  1985,  amending  the  Massachusetts  Clean  Water  Act 
(M.G.L.  Chapter  21).  Under  this  new  program,  the  Division  provides  finan- 
cial assistance  to  municipalities  and  districts  in  the  Form  of  a  70%  state 
grant  for  the  construction  of  wastewater  treatment  facilities,  major 
pumping  station  and  interceptor  sewers.  For  Fiscal  Years  1986-89,  twenty 
million  per  year  in  grant  funds  were  authorized  for  these  projects.  In  the 
past  year,  two  grants  totalling  approximately  $7.8  million  in  state  funds 
were  awarded. 
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ENGINEERING  REPORTS  AND  FACILITIES  PLANNING  PROJECTS 
APPROVED  DURING  FISCAL  YEAR  1987 


GRANT  NO. 

MUNICIPALITY 
Adams 

PROJECT  DESCRIPTION 

APPROVAL  DATE 

809 

I/I  Analysis 

07/21/86 

1121-1 

Amesbu ry 

S.S.E.S.  Phase  I 

10/21/86 

1109-1 

Ashland 

S.S.E.S.  Phase  I 

11/14/86 

657-01 

Billerica 

FNSI 

08/21/86 

657-S2 

Billerica 

Value  Eng.  Report 

02/27/87 

793 

Brookline 

I/I  Study 

03/25/87 

726.0 

Canton 

o*o*c«o« 

10/21/86 

328 

Chelmsford 

Faci lity  Plan 

10/8/86 

328 

Chelmsford 

Sewer  Use  Ordinance 

04/13/87 

328 

Chelmsford 

User  Charge  System 

04/17/87 

688 

Dudley 

o«o*l.*o» 

09/8/86 

688 

Dudley 

User  Charge  System 

12/11/86 

706 

Hopkinton 

Faci lity  Plan 

05/11/87 

338-03 

Hudson 

Sewer  Use  Ordinance 

10/3/86 

338-03 

Hudson 

0  &  M  Manual 

11/5/86 

378 

Leicester 

Plan  of  Operation 

04/10/87 

806 

Lenox 

0*0* c«o* 

02/9/87 

336-03 

Leominster 

0  &  M  Manual 

01/14/87 

745-02 

M.W.R.A. 

Wellesley  V.E. 

12/11/86 

724-02 

Maynard 

0  &  M  Manual 

09/3/86 

703 

Montague 

I/I  Report 

01/20/87 

45. 


GRANT  NO. 

MUNICIPALITY 

PROJECT  DESCRIPTION 

APPROVAL 

DATE 

704 

Norwood 

User  Charge  System 

09/12/86 

704 

Norwood 

Sewer  Use  Ordinance 

09/18/86 

787 

Pittsfield 

Facilities  Plan 

09/25/86 

367 

Spencer 

Facilities  Plan 

09/25/86 

797 

Stoughton 

I/I  Analysis 

04/2/87 

448-03 

Westborough 

0  &  M  Manual 

01/22/87 

i 


s 
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FINAL  CONTRACT  PLANS  AND  SPECIFICATIONS 
REVIEWED  AND  APPROVED  DURING  FISCAL  YEAR  1987 


GRANT  NO. 

MUNICIPALITY 

PROJECT  DESCRIPTION 

APPROVAL  DATE 

443-02 

Bellingham 

Cont.  #86-lR,  Int. 

05/5/87 

657 

Billerica 

W.W.T.F. 

03/20/87 

308-03 

Brockton 

Contract  No.  7 

03/23/87 

328 

Chelmsford 

North  Chelmsford  Inter- 
ceptor 

09/23/86 

328 

Chelmsford 

North  Chelmsford  Pump 
Station 

09/24/86 

688 

Dudley 

Sewer  Rehabilitation 

12/3/86 

635.02 

Fairhaven 

WWTP  Contract  #12 

09/8/86 

252 

G.L.S.D. 

Computerized  Maintenance 
System 

•  08/5/86 

252 

G.L.S.D. 

WWTP  Expansion 

02/4/87 

252 

G.L.S.D. 

Scum  Concentrator 

11/26/86 

706 

Hopkinton 

Cont.  #1,  P.S. 

09/22/86 

706 

Hopkinton 

Cont.  #2,  F.M. 

09/22/86 

706 

Hopkinton 

Cont.  #3,  Interceptor 

09/22/87 

806 

Lenox 

Interceptors  &  Sewer 
Rehabi litation 

03/30/87 

83-02 

Lynn 

Cont.  #3S,  Ash  Sludge 
Landfill 

10/28/86 

713-05 

M.W.R.A. 

Deer  Island  Immed.  Sed. 
Tanks  S82-1020-D4A 

09/15/86 

731 

M.W.R.A. 

Winthrop  Terminal 
F  ac  i 1 i  ty 

12/29/86 

713-04 

M.W.R.A. 

Remote  Headworks 

09/3/86 

640-02 

M.W.R.A. 

CSO  -  Fox  Point 

08/26/86 

1-845 

M.W.R.A. 

Contract  #5397 

10/14/86 

47. 


GRANT  NO. 

MUNICIPALITY 

PROJECT  DESCRIPTION 

APPROVAL  DATE 

753-01 

Marlboro 

Cont.  #WW-1,  Upgrade 

04/2/87 

753-01 

Marlboro 

Cont.  #WW-2,  Compost 
F  ac  i 1 i  ty 

04/2/87 

309.03 

Mil ford 

Sludge  Truck  w/PTA 

11/28/86 

473.03 

Nantucket 

Surfside  &  Sconsett 
W.W.T.P. 

11/07/86 

S-103 

Newton 

Cont.  #3,  Interceptor 

06/5/87 

S-103 

Newton 

Cont.  #4,  Interceptor 

06/5/87 

S-103 

Newton 

Cont.  #5,  Interceptor 

06/5/87 

S-103 

Newton 

Cont.  #6,  P.S. 

06/5/87 

1-409 

Newton 

Cont.  #1  Rehabilitation 

03/10/37 

595.02 

No.  Attleborough 

Contracts  86-S1  &  S2 

09/23/86 

296 

Northampton 

Interceptor  Replace- 
ment 

07/22/86 

799 

Norwood 

Norwood  Garden 
Pump  Station 

09/10/86 

737 

Pittsfield 

Sludge  Handling 
Facilities 

09/30/86 

626.02 

Plainville 

Eastern  Area  Inter- 
ceptor 

09/23/86 

456-04 

S.E.S.D. 

Cont.  #81-8,  P.S. 

09/11/86 

456-04 

S.E.S.D. 

Cont.  #81-13A,  Sewer 
Tunnel 

09/11/86 

1-837 

Salem 

Interceptor 

10/14/86 

499-04 

Saugus 

Cont.  #3,  Interceptor 

09/12/86 

663.02 

Somerset 

WWTP  Contract  #16 

08/8/86 

367 

Spencer 

Sewer  System  Rehab- 
ilitation 

09/24/86 

367 

Spencer 

WWTP  Upgrade 

09/24/86 

859-01 

Upper  Blackstone 

Training  Center 
Bui lding 

06/5/87 

48. 


GRANT  NO. 

MUNICIPALITY 

551 

Warren 

844 

Wes thorough 

844 

Westborough 

448-03 

Westborough 

448-03 

Westborough 

347-07 

Worcester 

347-07 

Worcester 

PROJECT  DESCRIPTION 


WWTP 

Cont.  #86-1,  Int, 
&  F.M. 

Cont.  #86-2,  P.S, 
&  M.S. 


APPROVAL  DATE 

05/27/87 
09/24/86 

09/24/86 


Equipment  Truck  10/14/86 
Equipment/Utility  Pump  01/26/87 
Old  Mill  Brook  Rehab. -12  08/12/86 


Kelley  Square  Control 
Station/Regulators 


08/12/86 


REVIEW  AND  APPROVAL  OF 
BIDDING  PROCEDURE  AND  AWARD  OF  CONTRACT 
DURING  FISCAL  YEAR  1987 
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WPC  # 

MUNICIPALITY 
Attleborough 

PROJECT  DESCRIPTION 

AWARD  DATE 
09/4/86 

AWARD  AMOUNT 

295 

Contract  No.  13 

831,000 

341-09 

B.W.S.C. 

NESI-NB 

01/21/87 

10,187,758 

341-06 

B.W.S.C. 

Interceptor 

07/2/86 

1,877,000 

316 

Barre 

Interceptor 

06/12/87 

3,197,748 

316 

Barre 

W  •  W  .  1  •  r  . 

12/11/86 

3,494,741 

316 

Barre 

Pump  Station 

12/11/86 

1,093,243 

516.02 

Bridgewater 

Contract  No.  1 

02/19/87 

8,941,000 

516.02 

Bridgewater 

Contract  No.  2A 

02/19/37 

380,000 

328-05 

Chelmsford 

Interceptor 

06/15/87 

3,115,593 

635.02 

Fairhaven 

Contract  No.  12 

05/15/87 

14,851,000 

252-02 

G.L.S.D. 

Computer  &  Software 

11/13/86 

27,500 

693 

Hadley 

W.W.T.P. 

07/16/87 

7,030,876 

283-02 

Lynn 

Ash/Sludge  Landfill 

12/30/86 

4,953,000 

713-04 

M.W.R.A. 

Remote  Headworks 

06/3/37 

21,356,559 

713-01 

M.W.R.A. 

Winthrop  Terminal 

06/5/87 

6,992,290 

713-05 

M.W.R.A. 

Primary  Sediment 
Tank  Improvement 

05/28/87 

15,986,000 

1-845 

M.W.R.A. 

I/I  (Rehab.) 

11/3/36 

• 

309.03 

Mil ford 

Sludge  Vehicles 
Contract  No.  80-A 

03/9/87 

86,000 

296 

Northampton 

Int.  Replacement 

03/9/87 

390,151 

704 

Norwood 

P.S.,  Cont.  No.  5 

05/8/87 

145,000 

524.03 

Orleans 

Contract  No.  85-1 

07/7/86 

11,520,000 

822 

Pittsfield 

Sludge  Handling 
Faci lities 

06/15/87 

6,970,000 

626.02 

Plainville 

Contract  No.  4 

06/30/87 

724,000 

50. 


WPC  # 

MUNICIPALITY 

PROJECT  DESCRIPTION 

AWARD  DATE 

AWARD  AMOUNT 

456-03 

S.E.S.D. 

Interceptor 

11/26/86 

4,532,853 

• 

454-02 

Salisbury 

W.W.T.F. 

07/14/86 

6,393,836 

*« 
1 

454-02 

Salisbury 

Interceptor  &  F.M. 

07/30/86 

3,609,373 

3 

i 

663.02 

Somerset 

Contract  No.  6 

04/2/87 

13,592,000 

4 

* 

367 

Spencer 

W.W.T.P.  Upgrade 

05/11/87 

4,911,600 

> 

X 

367 

Spencer 

SS  Rehabilitation 

05/11/87 

218,317 

3 

i 

I 

347-06 

Worcester 

Interceptor 

08/15/86 

3,117,775 

51. 


STATE 

PLANNING  GRANTS  - 

(STEP  1) 

1 

4 

4 

NO. 

GRANTEE 

AWARD 
DATE 

TOTAL  COST 

ELIGIBLE  COST 

GRANT 

851 

Hillcrest  S.D 

07/24/86 

$ 

79,151 

$    79,151 

$   79,236 

1 

■ 

8 

852 

Deerf ield 

08/18/86 

97,285 

97,285 

87,556 

! 

846 

Gloucester 

09/9/86 

35,000 

35,000 

31,500 

1 

; 

586 

Brockton 

01/28/87 

16,586 

16,586 

14,927 

514 

New  Bedford 

03/4/87 

740,000 

740,000 

666,000 

368 

Hoosac  W.Q.D. 

06/25/87 

131,600 

131,600 

118,440 

TOTALS 

$1 

,099,622 

$1,099,622 

$997,659 

52. 


STATE  PLANNING  GRANTS  • 

-  (STEP  2) 

5 

1 

| 

4 

NO. 

GRANTEE 

AWARD 
DATE 

TOTAL  COST 

ELIGIBLE  COST 

GRANT 

4 

s 

\ 

625-01 

Lenox 

07/17/86 

$    98,600 

$    81,700 

$   73,530 

688 

Dudley 

08/18/86 

19,315 

17,227 

15,504 

;: 

840 

Lynn  W.  &  S 

,C.    08/20/86 

1,175,946 

903,419 

813,077 

782 

Arlington 

01/29/87 

90,958 

79,305 

71,374 

856 

Cambridge 

01/29/87 

1,801,200 

1,015,130 

913,617 

728 

Fitchburg 

03/2/87 

41,250 

41,250 

37,125 

861 

Groton 

03/27/87 

82,100 

70,500 

63,450 

860 

Maynard 

04/17/87 

* 

43,686 

43,686 

39,317 

341-08 

B.W.S.C. 

05/19/37 

508,507 

336,274 

302,647 

TOTALS 

$  3,861,562 

$  2,588,491 

$  2,329,641 

53. 


STATE  GRANTS  -  CONSTRUCTION  (STEP  3) 


AWARD 

NO. 

GRANTEE 

DATE 

TOTAL  COST 

ELIGIBLE  COST 

GRANT 

341-09 

B.W.S.C. 

08/11/86 

$12,571,539 

$11,772,529 

$6,474,891 

663 

Somerset 

08/26/86 

12,801,667 

12,558,527 

6,456,887 

347-07 

Worcester 

09/10/86 

2,472,341 

2,361,827 

1,299,005 

713-04 

M.W.R.A. 

09/10/86 

22,613,923 

22,594,106 

11,970,503 

456-04 

S.E.S.D. 

09/22/86 

11,786,232 

11,711,323 

6,441,228 

499-04 

Saugus 

09/24/86 

4,146,750 

4,146,750 

2,280,712 

635 

Fairhaven 

09/24/86 

12,682,552 

12,080,119 

6,185,769 

595 

No.  Attleborough 

09/29/86 

7,353,462 

5,965,277 

3,235,147 

630 

B.W.S.C. 

09/30/86 

13,087,213 

12,137,756 

5,690,426 

706 

Hopkinton 

09/30/86 

4,571,045 

4,109,606 

2,227,936 

713-05 

M.W.R.A. 

09/30/86 

12,437,689 

12,393,089 

6,556,845 

822 

Pittsfield 

09/30/86 

7,500,000 

7,450,000 

3,935,660 

626 

Plainville 

09/30/86 

1,053,870 

984,445 

568,982 

367 

Spencer 

09/30/86 

7,479,909 

7,141,128 

3,922,597 

448-04 

Westborough 

09/30/86 

4,824,270 

4,518,610 

2,414,750 

704 

Norwood 

09/29/86 

384,497 

351,516 

120,180 

252-03 

G.L.S.D. 

02/24/87 

6,317,000 

6,271,706 

3,449,438 

688 

Dudley 

03/5/87 

270,486 

263,036 

96,479 

328 

Chelmsford 

04/29/87 

4,418,047 

3,016,801 

1,677,762 

753-01 

Marlborough 

04/23/87 

18,064,560 

15,572,770 

7,291,386 

657 

Bill  erica 

06/2/87 

13,470,344 

12,271,485 

6,194,915 

625-02 

Lenox 

06/20/87 

955,258 

945,006 

497,769 

TOTALS 


$181,262,654    $170,617,412   $88,979,267 


FEDERAL  WATER  POLLUTION  CONTROL  ACT  AS  AMENDED 


FEDERAL  GRANTS  -  CONSTRUCTION  (STEP  3) 


54. 


AWARD 

NO. 

GRANTEE 

DATE 

TOTAL  COST 

ELIGIBLE  COST 

GRANT 

341-09 

B.W.S.C. 

08/11/86 

12,571,539 

11,772,529 

4,120,385 

663-02 

Somerset 

08/26/86 

12,526,615 

12,295,713 

4,850,112 

347-07 

Worcester 

09/10/86 

2,472,341 

2,361,827 

826,639 

713-04 

M.W.R.A. 

09/10/86 

23,897,690 

22,613,923 

8,364,192 

456-04 

S.E.S.D. 

09/22/86 

11,786,232 

11,711,323 

4,098,963 

499-04 

Saugus 

09/24/86 

4,146,750 

4,146,750 

1,451,363 

635-02 

Fairhaven 

09/24/86 

12,360,696 

11,762,980 

4,508,814 

595-02 

No.  Attleborough 

09/29/86 

6,941,084 

5,611,460 

1,964,011 

630-02 

B.W.S.C. 

09/30/86 

10,167,016 

9,674,406 

3,386,042 

706-02 

Hopkinton 

09/30/86 

4,182,520 

3,968,460 

1,388,961 

713-05 

M.W.R.A. 

09/30/86 

12,437,689 

12,393,089 

4,596,935 

822-01 

Pittsfield 

09/30/86 

7,500,000 

7,450,000 

2,769,340 

626-01 

Plainville 

09/30/86 

900,670 

835,153 

317,019 

367-02 

Spencer 

09/30/86 

6,745,297 

6,424,592 

2,340,382 

448-04 

Westborough 

09/30/86 

4,824,270 

4,719,996 

1,651,999 

704-02 

Norwood 

09/29/86 

185,000 

182,678 

67,870 

252-03 

G.L.S.D. 

02/24/87 

6,317,000 

6,271,706 

2,289,418 

688-02 

Dudley 

03/5/37 

111,557 

111,557 

39,045 

328-02 

Chelmsford 

04/28/87 

3,414,878 

2,224,580 

778,603 

753-01 

Marlborough 

04/23/87 

18,064,560 

15,572,770 

6,139,336 

657-02 

Bill  eric  a 

06/2/87 

13,470,344 

12,271,485 

4,650,615 

625-02 

Lenox 

06/30/87 

995,258 

945,006 

352,736 

TOTALS 

176,019,006 

165,321,984 

60,952,780 

55. 


STATE  GRANTS   -   INFILTRATION/INFLOW 


PROJECT 

NO.     STI 

I?           GRANTEE 
Burlington 

AWARD 
DATE 

07/24/86 

TOTAL  COST 
143,558 

ELIGIBLE  COST 
126,094 

GRANT 

1-206-1    1 

3 

113,485,, 

1-160-1    1 

Belchertown 

07/28/86 

45,832 

45,832 

41,429 
172,841$ 
432, 70C 

1-185-1    1 

Stoughton 

08/19/86 

196,490 

192,045 

1-218-1    1 

Weymouth 

10/31/86 

481,000 

481,000 

1-121-1    1 

Amesbury 

10/27/86 

43,295 

42,515 

1 

38,264. 

1-109-1    1 

Ashland 

12/26/86 

133,285 

131,146 

118,031 

1-107-1    3 

Newton 

12/29/86 

280,527 

271,367 

244, 23C 

1-177-1    1 

Braintree 

01/29/87 

16,875 

16,875 

15,18c 

1-137-2    2 

Plymouth 

01/29/87 

87,903 

87,903 

79,11; 

1-223-1    1 

Dedham 

01/29/87 

79,798 

39,407 

35, 46* 

1-131-1    1 

Hull 

02/11/87 

231,641 

220,805 

198, 72£ 

1-174     1 

• 

Hingham 

03/2/87 

72,033 

72,033 

64,83( 

1-117     3 

Stoneham 

03/2/87 

436,139 

427,282 

384, 55< 

1-115     3 

Salem 

03/10/87 

2,455,929 

2,158,702 

1,942,83; 

1-105     1 

Quincy 

03/10/87 

183,180 

181,359 

163,22: 

1-231     1 

Dartmouth 

03/10/87 

206,309 

206,309 

185,67: 

1-182     1 

Oxford-Rochdale 

03/23/87 

54,495 

54,495 

49,04i 

1-104-5    3 

B.W.S.C. 

03/25/87 

900,488 

900,488 

810,43' 

1-222     1 

Brockton 

03/25/87 

110,378 

110,029 

99,02 

1-236     1 

Greenfield 

04/15/87 

166,839 

166,839 

150,15 

1-157     1 

Waltham 

04/17/87 

350,290 

350,290 

315,26 

1-144     1 

Erving 

04/28/87 

9,500 

9,500 

8,55 

1-168     1 

Westborough 

05/18/87 

103,500 

99,529 

89,57 

1-159     1 

Worcester 

05/26/87 

1,099,477 

1,085,477 

976,92 

56. 


STATE  GRANTS  -  INFILTRATION/INFLOW 


PROJECT 

AWARD 

NO. 

STEP 
1 

GRANTEE 
Winchester 

DATE 
06/2/87 

TOTAL 
25 

COST 
,719 

ELIGIBLE  COST 
25,719 

GRA1 
23 

IT 

I- 

-124 

,147 

I- 

-150 

1 

Barnstable 

06/22/87 

98 

,600 

94 

,798 

85 

,318 

I- 

-192 

1 

Lee 

06/22/87 
TOTAL 

62 

,950 

62 

,950 

56 

,655 

8,076 

,030 

7,660 

,788 

6,894 

,881 

57. 


STATE  GRANTS  -  TIER  II  PROGRAM 


PROJECT  AWARD     TOTAL    ELIGIBLE 

NO.    STEP   GRANTEE    DATE      COST      COST 


GRANT 


S-103     3     Newton    06/11/87  9,954,473  9,745,702  6,821,991 
S-105     3     Worcester  06/11/37  1,725,000  1,482,937  1,038,056 


TOTALS 


11,679,473  11,228,639  7,860,047 


FINAL  CONTRACT  PLANS  AND  SPECIFICATIONS 
REVIEWED  AND  APPROVED  DURING  FISCAL  YEAR  1987 


GRANT  NO.    MUNICIPALITY 


PROJECT  DESCRIPTION 


APPROVAL  DATE 


S-103 

Newton 

S-103 

Newton 

S-103 

Newton 

S-103 

Newton 

S-105 

Worcester 

Contract  #3,  Quinobequin  06/5/87 
Road,  Interceptor 

Contract  No.  4,  South     06/5/87 
Side  Interceptor 

Contract  No.  5,  Elliot    06/5/87 
Street,  P.S. 

Contract  No.  6,  Pump     06/5/87 
Station  Rehabilitation 

Grafton  Street  Int.      04/14/87 


CONSTRUCTION  GRANTS  PROGRAM 
BOND  FUND 
STATE  PAYMENTS  TO  CITIES,  TOWNS  AND  DISTRICTS 
FISCAL  YEAR  ENDING  JUNE  30,  1987 


58. 


WPC  NO, 

483-02 

773 

475 

809 

833 

828 

782 

362 

295 

530 

316 

387 

443 

719 

396 

657 

299 

341-06 

B35 

B4  1 

509 

510-03 

832 

516 

726 

297 

467-01 

746 

328 

546 

649 

671 

676 

739 

852 

730 

519 

827 

722 

490 

808 


MUNICIPALITY 


FY  STATE  PAYMENTS 


Abington                     $ 

!      2,138 

Abington 

3,611 

Acushnet 

16,595 

Adams 

10,594 

Ames bury 

34,393 

Amherst 

67,976 

Arlington 

97,347 

Athol 

303,575 

Attleboro 

34,164 

Andover 

3,535 

Barre 

9,571 

Bedford 

4,326 

Bellingham 

36,553 

Belmont 

22,558 

Beverly 

365,862 

Billerica 

174,366 

Blackstone 

1,127 

Boston  Water  &  Sewer 

18,743 

Boston  Water  &  Sewer 

446,455 

Boston  Water  &  Sewer 

.  30,265 

Boston  Water  &  Sewer 

3,550 

Boston  Water  &  Sewer 

327,025 

Brewster 

12,968 

Bridgewater 

25,606 

Canton 

2,922 

Charles  River  Poll  Control 

147,641 

Charles  River  Poll  Control 

5,369 

Charles  'River  Poll  Control 

362,124 

Chelmsford 

236,747 

Cherry  Valley  Sewer  Dist 

4,770 

Clinton 

1,967 

Concord 

723,082 

Danvers 

11,704 

Dartmouth 

71,470 

Deerf ield 

24,765 

Dracut 

1,365 

Dracut 

146,055 

Easthampton 

65,400 

Edgartown 

50,020 

Erving 

3,316 

Everett 

6,943 

59. 


WPC  NO, 

635 

515 

725 

325 

227 

728 

658 

823 

329 

458 

599 

600 

846 

487 

252 

841 

359 

693 

729 

285 

678 

851 

812 

368 

294 

706 

338 

420 

324 

378-02 

625-01 

806 

500 

637 

850 

617 

345 

753 

835 

724 

640 

643-02 

655 

713 

731 

842 

814 

680 

309 

821 


MUNICIPALITY 

FY  STATE  PAYMENTS 

Fairhaven 

$       18,717 

Fall  River 

98,866 

Fall  River 

149,766 

Falmouth 

129,242 

Fitchburg 

61,684 

Fitchburg 

5,624 

Foxborough 

388,528 

Framingham 

67,161 

Gardner 

1,014,527 

Gloucester 

13,909 

Gloucester 

3,407 

Gloucester 

4,244 

Gloucester 

28,350 

Great  Barrington 

6,724 

Greater  Lawrence  San.  Dist 

539,375 

Greater  Lawrence  San.  Dist 

91,235 

Greenfield 

40,573 

Hadley 

227,740 

Hamilton 

3,139 

Hatfield 

369,350 

Haverhill 

31,786 

Hillcrest  Sewer  Dist 

11,853 

Hingham 

32,730 

Holyoke 

23,932 

Hopedale 

79,221 

Hopkinton 

150,729 

Hudson 

185,875 

Kingston 

375,609 

Lancaster 

8,993 

Leicester 

383,646 

Lenox 

67,292 

Lenox 

2,874 

Lexington 

5,728 

Lowell 

556,997 

Lynn  Water  &  Sewer 

249,988 

Manchester 

44,946 

Mansfield 

166,320 

Marlborough 

319,430 

Mashpee 

158,307 

Maynard 

40,994 

MWRA 

248,842 

MWRA 

318,148 

MDC 

19,971 

MWRA 

2,858,841 

MWRA 

1,024,481 

MWRA 

141,552 

Middleborough 

13,760 

Middleton 

5,519 

Milford 

108,081 

Milford 

22,975 

60. 


WPC  NO. 

602 

321 

751 

310 

811 

804 

474-04 

474-05 

N-75 

N-76 

710 

391 

721-01 

595 

447 

826 

799 

524 

524-03 

397 

834 

596 

787 

626 

554 

696 

807 

255 

394 

454 

499 

674 

843 

367 

840 

431 

681 

755-01 

816 

479 

486 

847 

289 

79 

415 

550 

551 

570 

636 

709 


MUNICIPALITY 

Milton 

Montague 

Montague 

Nahant 

Natick 

Needham 

New  Bedford 

New  Bedford 

New  Bedford 

New  Bedford 

New  Bedford 

Newburyport 

Norfolk 

North  Attleboro 

Northborough 

North  Brookfield 

Norwood 

Orleans 

Orleans 

Peabody 

Peabody 

Peabody 

Pittsfield 

Plainville 

Plymouth 

Quincy 

Randolph 

Rockport 

Rockport 

Salisbury 

Saugus 

Southbridge 

SESD 

Spencer 

Springfield 

Stockbridge 

Stoneham 

Sutton 

Swamps co tt 

Taunton 

Tisbury 

Upper  Blackstone 

Uxbridge 

Ware 

Walpole 

Wareham 

Warren 

Webster 

Webster 

Webster 


FY  STATE  PAYMENTS 


$ 

42,394 

113, 

,060 

8. 

,229 

21. 

,025 

39. 

,729 

8. 

,370 

110. 

,462 

74. 

,201 

9. 

,711 

36. 

,505 

41 

,727 

120 

,991 

1 

,061 

158 

,686 

53 

,813 

59 

,581 

5 

,184 

77, 

,575 

626, 

,312 

196, 

898 

15, 

669 

245, 

,936 

513, 

022 

45, 

,127 

165, 

861 

120, 

818 

5, 

,274 

12, 

059 

74, 

253 

669, 

,516 

340, 

,631 

1,149, 

,577 

677, 

,711 

10, 

988 

398, 

414 

62, 

,423 

8, 

938 

1, 

,460 

19, 

,728 

9, 

426 

4, 

,618 

127, 

,170 

75, 

,316 

203, 

,083 

88, 

063 

29, 

,561 

24, 

,654 

18, 

217 

18, 

197 

579, 

,122 

61. 


WPC  NO.  MUNICPALITY  FY  STATE  PAYMENTS 

448  Westborough  $     1,129,203 

844  Westborough  109,384 

331  Westfield  103,007 

331-03  Westfield  503,825 

824  West  Stockbridge  13,681 

606  Weymouth  99,813 

665  Whitman  1,805,529 

699  Wilbraham  65,794 

687  Winthrop  552,613 

785  Woburn  38,676 

W34  Worcester  38,861 

347-06  Worcester  113,300 

348  Worcester  176,644 

442  Worcester  226,053 

830  Worcester  25,870 

848  Wrentham  27,400 

477  Yarmouth  292,410 


TOTAL  $   27,682,553 


<  o 
oo  <c 


62. 


TE  GRAN' 
UNT 

o 

00 

lo 

LO 

CO 
oo 

oo 

00 

CO 

LO 

cn 
in 

O 
O 
O 

oo 
oo 

LO 
OO 
OO 

LO 
o-> 

o 

i— 1 
C\J 
CO 

i—i 

CO 

r-H 
LO 
LO 

LO 
LO 

CM 

CO 
CM 

t-H 
OO 
LO 

o 

.—1 

1— I 

CM 
O 
OO 

r-l 

CO 

ro 

CO 

t— ( 

LO 
C\J 

LO 

o 
ro 

CTl 

co 

lo 
LO 

CO 

LO 
r— t 

t— 1 
r— I 

Cn 

LO 
LO 
CM 

en 

LO 

CM 

cn 

CM 

CM 

LO 
O 
OO 

O 
LO 

CM 
CM 

r— I 

CO 

cn 

OO 
LO 
LO 

ro 

LO 

i — i 

LO 

LO 

h- 

* 

^ 

UJ 

<c 

CD 

OS 

< 

I 

CD  h- 

2T 

>« 

>« 

>« 

>e 

^ 

*« 

>« 

>« 

HZ 

>« 

** 

>« 

^ 

^« 

>« 

>« 

^ 

^ 

*« 

LU 

UJ 

LO 

r»» 

o 

LO 

LO 

o 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

O 

LO 

r«v    ^ 

r— 

CJ 

i—l 

i—i 

CTt 

CM 

i—l 

CTt 

CM 

i—l 

i— t 

i— J 

i— « 

i-H 

00 

i—l 

T-H 

r- 1 

CTl 

i—l 

t-H    •»■ 

<C 

or 

* 

1— 

UJ 

OO 

a. 

oo 

CO 

i—i 

«d" 

CM 

CT* 

O 

CM 

CTt 

OO 

«* 

LO 

r^ 

0 

*^- 

O 

LO 

O 

1— 1 

00 

o 

CTl 

CM 

O 

r— 1 

O 

o 

m 

O 

f«~ 

r*» 

r>. 

oo 

0 

r-l 

r>» 

LO 

00 

CTi 

LO 

c_> 

i— 1 

«d- 

r^ 

CTt 

OO 

o 

r^ 

LO 

LO 

«* 

co 

oo 

00 

CM 

CO 

O 

r-» 

OO 

S 
•^ 

o» 

UJ 

r>. 

*fr 

00 

LO 

r>» 

o 

r*» 

LO 

OO 

LO 

r^ 

«!T 

CTi 

LO 

LO 

*r 

«a- 

CTi 

^     < 

C£. 

00 

_i 

CTl 

O 

oo 

«3- 

oo 

CTt 

oo 

r»» 

CTt 

00 

CM 

«3- 

CTl 

O0 

r-l 

LO 

i—i 

LO 

CTt 

CD 

cn 

on 

LO 

00 

«* 

«3" 

o 

1**. 

r»» 

OO 

i—i 

LO 

O 

LO 

OO 

CO 

r*. 

LO 

0 

O 

t— t 

_l 

i—i 

» 

m 

0% 

«* 

A 

A 

a 

n 

n 

n 

M 

C£ 

<=c 

CD 

«— i 

i—( 

cn 

1—1 

1— » 

1— » 

CM 

CM 

CM 

<— 1 

00 

Q_ 

#i 

r- 

i-^ 

i—l 

o 

o 

_l 

_i  2: 

cn 

r— 

UJ 

o  o 

OT  i—i 

UJ 

h-  h- 

z 

z  CJ 

o 

au 

CD 

CO 

CD 

cu 

CU 

CU 

CU 

cu 

CU 

CU 

CU 

CU 

CO 

CD 

o  => 

>-D 

+j 

4-> 

■*-> 

-M 

+-> 

+-> 

4-> 

-4-> 

4-> 

-M 

+-> 

■M 

+-> 

4-» 

+-> 

cj  or 

oo 

co 

CO 

CD 

CD 

cu 

CD 

CU 

cu 

cu 

CU 

CU 

CU 

CD 

CO 

CO 

t— 

U_ 

T3 

r— 

r^ 

r— 

r— 

r— 

r— 

r— 

^" 

^~ 

i— 

T— 

1— 

r— 

r— 

r— 

Z(^S 

O 

r- 

Q- 

Q. 

Q. 

Q. 

Q. 

a, 

CL 

Q. 

CL 

Q. 

Q. 

Q. 

a. 

Q. 

Q. 

O  2=  < 

<C 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

— i  o  cc 

OO 

r— 

o 

O 

O 

o 

o 

o 

O 

o 

O 

o 

O 

O 

O 

O 

O 

1—  <_>  CD  <t 

oo 

CJ 

o 

CJ 

c_> 

CJ 

CJ 

CJ 

CJ 

CJ 

CJ 

CJ 

CJ 

CJ 

CJ 

CJ 

o       o 

jwa 

oo 

_l  LU  o_ 

1— 

' 

\- 

o  —« 

y 

■=i 

Q.  1—  t— 

•a: 

0 

•    —  -z. 

ar 

* 

1 

OC   _J  <C 

CD 

CO 

(- 

Uh£ 

s: 

«c 

2; 

i—  cj  cd 

2E 

Li. 

^ 

I—l 

<C  <C 

O 

• 

I 

1— 

UJ 

1— 

s 

1 

3U.LJ 

i—i 

r— 

h- 

2T 

cc 

z 

U- 

s: 

(— 

r— 

CJ 

2T 

h— 1 

I—l 

1 

U- 

~ 

00 

U_   h-   =C 

cj 

UJ 

s: 

Q 

.  i— i 

Q_ 

Z3 

1 

on 

1 

o_ 

1 

\— 

Q_ 

Q 

O  2:  (— 

^ 

rs 

u_ 

O 

1 

s 

1 

CD 

s: 

UJ 

s: 

1 

00 

ZD 

s: 

1 

O 

UJ  LO 

ar 

o 

1 

s: 

Q_ 

u_ 

1— 

UJ 

u_ 

-g 

(— 

u_ 

1— 

Q_ 

1— 

O 

u. 

(— 

2! 

z  s: 

i— 

cc 

oo 

oo 

i 

1 

1 

2: 

1 

i 

UJ 

2; 

1 

2: 

1 

2; 

1 

1 

2: 

1 

O  1— 

oo 

Q_ 

cj 

CL. 

r— 

1— 

Q_ 

i—i 

Q_ 

CL. 

oo 

t— i 

Q. 

M 

t— 

Q_ 

l-H 

Q_ 

Q_ 

l-H 

1— 

h-H   <c 

2: 

OO   UJ 

o 

•— •  a: 

cj 

o  on 


00 


>- 
err 

< 


00 


or 

LU 

>- 


CJ 
OO 


00 
OO 


LO 
00 
CTl 


o 

00 
CTi 


00 
LO 
CTi 


LO 
CTi 


CM 
CT\ 


CTi 


CTi 


00 

CTi 


O 
00 
CTi 


CTi 


1^ 
CTi 


CTt 
CTt 


o>. 

CTi 


LO 
CTt 


*3- 
CT. 


CM 
CT. 


00 
CT 


OO 
CO 
CTi 


CJ 


a. 

< 


c 

+j 

>> 

20 

>> 

>> 

=0 

-a 

u. 

0 

CO 

s. 

S- 

S- 

s_ 

s_ 

-M 

-t-> 

+j 

+j 

r— 

0 

■f-> 

c 

E 

E 

E 

E 

3 

3 

3 

3 

3 

CO 

CO 

CO 

CO 

CO 

CT. 

JZ 

(A 

co 

fO 

1x3 

«3 

<o 

-O 

J3 

JO 

JO 

JO 

i. 

s- 

s_ 

S- 

.f— 

1 — 

UJ 

e 

CO 

E 

E 

s 

2 

3 

5 

LO 

to 

LO 

CO 

CO 

CU 

cu 

ai 

co 

L>_ 

O 

s 

•r— 

3 

fTJ 

fO 

fO 

fO 

fO 

fO 

CO 

CO 

CD 

CO 

CO 

J= 

-C 

j= 

-C 

J= 

_c 

<=c 

J3 

u 

T3 

T3 

CT> 

cn 

CD 

en 

E 

E 

E 

E 

E 

E 

E 

E 

E 

CO 

-M 

<C 

<C 

CM 

<C 

<c 

r— 1 

<c 

< 

CM 
O 

< 

<C 

< 

<X 

<C 

< 

«C 

CM 

«a: 

«=t 

CJ       • 

cn 

LO 

1 

CTi 

CM 

I 

0 

O- 

CTt 

CM 

LO 

CM 

«=T 

p^ 

ro 

CM 

1 

LO 

CM 

o_  0 

00 

r^. 

CTi 

LO 

0O 

CO 

CM 

r-^ 

OO 

CTi 

LO 

LO 

«* 

1—1 

00 

r>. 

OO 

CM 

LO 

3  Z 

*r 

^t 

r>» 

i—l 

CM 

o«. 

CM 

00 

-  LO 

LO 

LO 

<a- 

CM 

LO 

cn 

CM 

r-» 

LO 

cn 

63. 


i 


O 

+J 

A3 

i-     S- 

CD    CD 

s_ 

S-    S-    C    3 

<D 

<U    CD   CD    a> 

2 

2    2  CD  CO 

<u 

a»  a; 

CO 

co  co  >>  s- 

cj  o 

r— 

>>.—  c  +j 

ITS 

-Mi —     CD     CJ 

i- 

•i—  <o  ct>  a» 

o> 

>  M-    S_  f— 

+-> 

m  +j  a»  i — 

T3 

S-    3   E    o 

_l 

C3QUJU 

\ 

! 

r 

I 

\ 

v 

3 


_l  CD  O  UJ  O 


Q 
O 


C_> 

UJ 

O 

a: 

Q_ 


a» 

e 

i- 

-t-> 

CD 

n3 

2 

c 

c 

a> 

cu 

o 

o 

i— 

CO 

4-J 

-M 

s- 

fO 

<o 

s- 

o 

-4-> 

-t-> 

c 

a> 

-t-> 

CO 

CO 

•r— 

-t-> 

Ol 

T3 

<0 

CD 

en 

s- 

2: 

2 

CJ 

c 

o 

CD 

S_ 

•^ 

-t-> 

cu 

-t-> 

TJ 

Cu 

u 

u 

</) 

4-> 

E 

cu 

L. 

fO 

c 

3 

•"-? 

O 

3    •— I    Q_ 


•  •  z  on  </) 


64. 


CO 

J 

r>- 

vO 

cn 

** 

*  * 

m 

M"4 

K 

D 

H 

£■■«< 

K1"* 

— * 

& 

&3 

a. 

a 

X 

o 

— 4- 

w 

r- ♦ 

K 

M 

#* 

b» 


i    2 


i    p 


J       £ 


■ '".-/.■.".'.;.■ 


.-.-  ■....■.■•.■■.■..'■  '.-.'.-■.■  ■:.-.■ .'.■.-.-.•  ••.-.■ 


.'.-.■.-.-.'.'.•.■.■.■.■.-.'.'.•.■.■.•.-  v.v.'.'.'.'.v.y.  .v.'.-.v.v 


mSS 


£ 

— 

<    1 

i 

W      1 

hJ       ! 

m 

CJ 

if) 

• 

r- 

rn 

£ 

m 

< 

I 

*■-  ■<          c 

3 

2 

&*        I 

i 

9 

o 

"r  ' " ' r 


o 
5 

CM 


o 


I 

in 


» 

CM 

'SB 


1 


i 
to 


I 


I 
«3 


O 


I 


a 

© 
ft* 

S' 

I*. 


5Q 


CD 


<=c  o 
—  2: 

00  <XL 


l-H 

I— 1 
en 

i-H 

CTi 
00 
CO 

0 

LO 

CO 
r— 1 

^1- 

CO 
CO 

CO 
CO 

en 

lo 
»— 1 

CM 

en 

CO 

O 

<3- 

co 

CO 

co 
I-H 

i-H 

CO 
CO 

0 

<3- 
lo 

CM 

r— 1 

ro 

Lf) 

0 
0 
0 

co 

LO 
CM 

ro 

LO 
CO 
00 

en 

Cn 

co 
0 

CO 

en 
co 

co 
co 

CO 
CO 

p»* 

LO 
CO 
It 

co 

CM 

«3- 

pv. 
lo 

co 

CM 

I— 1 

1—1 
to 

CM 

0 

CO 

CO 

00 
1— » 

0 
0 

LO 

i— 1 

p^ 
10 

i-H 

T— 1 

co 

Cn 
O 

Lf) 

0 
co 

65. 


CM 


CM 


CC   «=C 
C3  •— 

_    UJ 

»—  co 

«C  ce: 

I—   UJ 
CO   Q_ 


>s 

*« 

** 

>« 

*« 

>* 

>* 

>* 

>« 

** 

** 

<*e 

>« 

>« 

>« 

** 

>S 

*e 

*« 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

CM 

LO 

LO 

LO 

LO 

CM 

t— 1 

1— I 

i-H 

CM 

1— • 

CM 

i-H 

CM 

LO 

CM 

i-H 

i-H 

i-H 

CO 

CO 

CM 

i-H 

i-H 

LO 
O 

co 


CD 

_l  — 1 
«=C  CD 

►—  1—1 

O  —1 


CO 

t— 
t— 

co 


LO 

<o 

>?r 

CO 

CM 

LO 

ro 

CTi 

CO 

00 

«=r 

r*«. 

p^ 

CO 

0 

O 

CM 

co 

00 

CO 

r» 

en 

CO 

LO 

CO 

r»» 

CO 

r*» 

en 

vo 

r— 1 

LO 

ro 

0 

CO 

r» 

00 

p-^ 

en 

r>. 

LO 

CM 

LO 

LO 

CO 

LO 

CM 

co 

«3- 

«d- 

ro 

LO 

0 

i-H 

en 

CM 

en 

CM 

ro 

CM 

0 

i-H 

en 

CTi 

CM 

CO 

cn 

«=i- 

0 

00 

ro 

ro 

CM 

00 

CM 

CTl 

ro 

i-H 

r—t 

i-H 

CO 

CM 

LO 

LO 

LO 

i-H 

«3- 

0 

CM 

CM 

i-H 

ro 

LO 

i-H 

ro 

CM 

CO 

LO 

i-H 

CO 

CM 

CO 

CM 

0 

0 

CM 

ro 

cn 

CO 

CO 

^J- 

ro 

0 

M 

m 

#» 

« 

n 

«i 

0* 

A 

0\ 

m 

m 

•* 

A 

i-H 

0 

«d- 

LO 

i-H 

LO 

LO 

CO 

i-H 

r>* 

i-H 

r«» 

CM 

ro 

*-H 

i-H 

o 
or 

Q_ 


Of 

a» 

ai 

a; 

<u 

<M 

a» 

a; 

<u 

a* 

at 

a» 

-t-> 

-M 

+j 

+j 

+-> 

+J 

■M 

+-> 

+-) 

4-> 

-t-> 

4-1 

<v 

<D 

a* 

<L> 

CD 

a» 

a* 

at 

at 

at 

at 

at 

I*"* 

r— 

t— 

r— 

^~ 

^~ 

^~ 

1— 

n~ 

^~ 

^~ 

r— 

Q. 

o_ 

Q. 

Q. 

Q. 

o_ 

a. 

o_ 

a. 

Cl 

Q. 

a. 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

O 

0 

O 

O 

O 

O 

O 

O 

O 

O 

O 

O 

CO 

1— 

CO 
CO 

1 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

0 

1— 

_I 

0 

1 

I-H 

1 

2! 

ca 

CO 

CO 

_l 

1— 

1 

LU 

U_ 

<c 

1 

1 

zr 

2: 

(— 

1 

1 

31 

5; 

co 

1— 

l—H 

1 

u_ 

CO 

UJ 

1-H 

CO 

co 

Q- 

UJ 

en 

Lu 
1 

Q- 

I-H 

2: 

CO 

1 

1 

1 

1 

CO 

CO 

2: 

1 

U_ 

Q_ 

2: 

co 

2: 

1— 

0 

Q 

a 

1— 

2: 

or 

Q_ 

cc 

Lti 

2: 

LU 

co 

1 

1 

Ll_ 

UJ 

u_ 

z 

0 

O 

0 

2: 

LU 

UJ 

1 

CO 

0 

Lu 

1 

Q_ 

Q_ 

o_ 

1 

1 

1 

i—i 

s: 

SI 

21 

I-H 

1 

3 

1— 

1 

2: 

1 

I— 

1 

1 

1 

CO 

CO 

CO 

1 

1 

1 

1 

1 

co 

UJ 

2T 

CO 

1 

CO 

2: 

CO 

1— 

h- 

CD 

Q_ 

Q_ 

h- 

h- 

1— 

1— 

1— 

Q_ 

CO 

1— 

1— 1 

o_ 

t— 

o_ 

I-H 

_J 

ft 


I 

\ 

I 

If 


en 


CO 

co 


0 

r^ 

p^ 

r>* 

1— 1 

CTl 

CTl 

CO 

CO 

CO 

•-H 

CM 

rx» 

CM 

CM 

r^ 

r** 

r^. 

r«» 

r». 

pv. 

CO 

P»^ 

CO 

CO 

r« 

00 

r» 

CO 

00 

cr> 

cr» 

en 

en 

CTl 

en 

CTi 

CTl 

CTi 

CTi 

CTi 

CTi 

CTi 

CTi 

CTi 

ro        cti        p^        i— 1 
r-»        co        p-->.        00 

CTi  CT>  CTi  CTi 


< 
CO 


— 

< 


o 

LU 

s: 


at 

a> 

3 

a 

O 

^~ 

r^ 

O 

<T3 

as 

rO 

fO 

c 

u 

-O 

JD 

+■> 

U 

CJ 

CJ 

CJ 

0 

0 

<T3 

(O 

"O 

■O 

u 

>> 

•i" 

•  r— 

•^ 

•r— 

■t-> 

-Q 

C 

c 

c 

•M 

+J 

s_ 

u 

a» 

U 

U 

S- 

U 

to 

1- 

at 

U 

u 

5- 

CO 

«/) 

a» 

0 

0 

j= 

s_ 

at 

at 

a» 

at 

JX. 

0 

r— 

3 

3 

3 

u 

u 

c 

C 

s- 

4- 

<u 

CJ 

at 

r— 

^~ 

t-~ 

i~ 

0 

JZ 

-t-> 

-Q 

-O 

ja 

at 

at 

s. 

u 

u 

T3 

T3 

> 

, 

t— 

r— 

r— i 

<T5 

-(-> 

■M 

3 

3 

3 

> 

>> 

ns 

fO 

<d 

a» 

a» 

a 

at 

ct 

«t 

<: 

<c 

<c 

< 

<x. 

CQ 

CQ 

CQ 

CQ 

CQ 

CQ 

CQ 

CQ 

CQ 

CQ 

CQ 

CQ 

O       • 

ro 

LO 

i-H 

O 

i-H 

ro 

LO 

«cr 

00 

CO 

p-» 

p^ 

r-. 

co 

1 

CO 

r— t 

CO 

CTi 

c  0 
3  Z 

CTi 

CTi 

ro 

CO 

i-H 

CM 

CTi 

CM 

p^. 

i-H 

O 

CO 

ro 

CTi 

t-H 

<^- 

r»» 

00 

CTi 

i-H 

CM 

LO 

ro 

CM 

ro 

i-H 

«3- 

1— 1 

ro 

CM 

ro 

«3- 

ro 

CO 

CM 

i-H 

ro 

CM 

or 
cu 


<.  o 


i-H 
O 

O 

10 

<3" 

oo 

o 

CM 
CM 

i—i 

<0 
r-H 

oo 

c— i 

CD 
00 

oo 

LO 
CM 

lo 

LO 
CM 

i— t 

<0 
CM 

P>» 

lo 

i0 

00 

<0 
oo 

'    00 
i-H 
CD 

00 
CO 

ft 

CM 

p-» 

CM 

oo 

LO 

un 
oo 

00 

en 

<0 
00 

r— 1 
V0 
no 

OO 

o 

CD 

oo 
no 
O 

CO 

o 

CM 

p^. 

p^ 

CM 

p». 

o 

t-H 
1 — 
<0 

O 
CD 
<0 

en 

en 

CM 

CM 
CD 

it 

m 

<—< 

CM 

i—i 

o 

CO 

CM 

r-H 
I-H 

00 

en 

CM 

CM 
LO 
CM 

<0 


lo 


CM 


LD 


66, 


I/O   Q. 


<c 

CZJ 

or 

«C 

C23 

►— 

Z 

>« 

>« 

>« 

>« 

>« 

>e 

>e 

*5 

>s 

LU 

LU 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

r— 

O 

t— 1 

r— i 

i-H 

T— 1 

i-H 

LO 

r— t 

i-H 

i-H 

<=C 

CrT 

>« 

<* 

*s 

>« 

•<*« 

>« 

>« 

>s 

P^ 

O 

o 

LO 

LO 

LO 

LO 

LO 

CM 

OO 

OO 

i-H 

OO 

r-H 

r— 1 

T-H 

OO 

o 
o 


CO 

_J  •— • 
<c  to 

r—  —I 
O  _l 


<7> 

00 

p*» 

<0 
O 

LO 

en 

00 

CM 
00 
<* 

o 
p^ 

OO 
LO 

V0 
CM 
<0 

o 
o 

LO 

cn 

<0 
r-H 

<0 

LO 

CM 

CD 
LO 
V0 

00 
CM 
r-H 

LO 
O 

OO 
<0 
OO 

o 

00 

oo 

<* 

oo 

CM 

«3- 

00 

p-» 

<0 

o 

CM 

o 

CO 
CO 

00 
Cn 

00 
1— 1 

CM 

LO 

cn 

«5f 

OO 

^- 

OO 

p-* 

OO 

t— i 

o 
<0 

P^ 
Cn 

oo 
oo 

CO 

o 
px» 

r-H 

cn 

LO 

vo 

to 

p-x 

CM 

cn 

Cn 

LO 
CO 
10 

CM 

V0 

10 

CM 

<0 

OO 

i-H 
r-H 

i-H 
f-H 

cn 

*d- 

CM 

i-H 

cn 

o 

LO 

r-H 

r-H 

oo 

r— 

«t 

r— 

oo 


CO 

-t-> 

CO 


o 
c_> 


CO 

+-> 

CO 


o 

C_> 


CO 

CO 

CO 

CO 

CO 

CO 

+■> 

+-> 

-M 

+-> 

+-> 

-M 

CO 

CO 

CO 

CO 

CO 

CO 

r^ 

r^ 

r— 

f— 

r— 

r— 

a. 

Q. 

Q. 

Q. 

a. 

Q. 

E 

E 

E 

E 

E 

E 

o 

o 

O 

o 

O 

O 

<_> 

c_> 

c_> 

CO 

C_) 

c_> 

o 

err 


Q_ 
LU 

oo 

Q_ 
LU 
OO 

Q. 
LU 

oo 

CfT 

a: 

err 

Q 
O 


O 
I 


OO 


oo 


oo 


OO  >— i 


CO 

<< 

LU 
CrT 

or 


oo 


Q. 
LU 

oo 

or 

LU 

3 

LU 
OO 


LU 
OO 

or 

LU 

3 

LU 
OO 


err 


oo 


CM  CM  OO  LO  <£> 

00  00  00  00  00 

CT>  CT»  CT>  CT»  CX> 


P-* 

00 

00 

00 

P-x 

LO 

CT> 

VO 

00 

p»v 

00 

p^ 

r^ 

px. 

00 

CO 

VD 

00 

VXD 

p^ 

CTi 

(Ti 

<T» 

<T> 

crt 

CT> 

CT> 

CTi 

cy> 

en 

CM  CM  O  00 

p-s.         00        CO        r- 
CT»  CT>  C3S  0*l 


< 


Q. 


<_> 

C_> 

C_> 

C_) 

C_) 

C_> 

C_) 

C_) 

C_> 

C_> 

C_> 

oo 

OO 

OO 

oo 

oo 

OO 

OO 

OO 

OO 

OO 

OO 

<& 

o9 

o9 

ad 

o3 

o& 

o8 

O0 

OrS 

o9 

Or? 

c 
o 
<-> 
(/) 
o 

CO 


o 

CO 


o 

CO 


c 
o 
-t-J 
(/) 
o 

CO 


c 
o 

Ol 

o 

CO 


c 
o 

o 

CO 


o 
+-> 
</) 
o 

CO 


c 
o 

-M 
Ol 

o 

CO 


c 
o 

Ol 

o 

CO 


c 
o 
-t-> 
</) 
o 

CO 


o 
+J 

Ol 

o 

CO 


CO 
CO 

S- 


1X3 

i- 
co 


co 
+-> 

fO 
3 
CO 
CD 

■o 

•r- 

1> 

CO 


o 
+-> 
^^ 

u 

o 

s- 
co 


o 
+J 

o 
o 

CO 


■a 

c 
m 

o 
co 


■a 

c 

fO 

-^ 
o 

CO 


CO  CO 

CD  CD 

"O  T3 


5- 
JO 

E 

ITS 

to 


E 

<T3 
C_) 


CL.  o 


I 

co 


OO 
I 

CO 


LO 

oo 
I 

co 


o 
I 

r-H 

oo 


o 


oo 


CD 

o 
I 

r-H 

oo 


oo 

o 

I 

o 

i-H 
LO 


CM 

o 
I 

o 

r-H 
LO 


o 

LO 


o 
oo 
10 


en 

P»s 


CD 
LO 


10         vo 

r-H  LO 

LO  r-H 


CO 

o 

OO 


o 
oo 

CM 


en       lo 

00  CD 

"5f  KO 


oo 

LO 


en 


<c  o 


CM 
UO 
UO 

00 

en 

p^ 
co 
O 

in 
i—i 

00 

00 

o 

o 
n 

CTi 

o 

CM 
CTt 

CsJ 

lo 
p>* 

p-^ 
<— i 

o 

CTi 

CTi 
LO 
UO 

CM 
LO 

■=1- 

co 

CM 
CO 

«3- 

uo 

UO 
UO 

CTi 
CO 

LO 

co 

o 
o 
o 

cri 
i— i 
00 

00 
LT> 

00 
LO 

UO 

O 
uo 

lo 

i— 1 

«— i 

T— 1 

r-s. 
o 

p»» 
00 

p^ 
p»» 
lo 

CM 
CM 

CT. 
i— 1 
CM 

00 
-=3" 
UO 

CO 
CO 

*3- 

CM 

1—1 

UO 

H 

CO 
O 

i— t 
CM 
i— 1 

cr> 

UO 
CTl 

o 
o 
uo 

o 

LO 
CO 

67. 


CO 


CO 


CM 


Z   UJ 

ce:  <c 


•—  co 

•a:  en 

I—  UJ 

oo  o- 


uo 


uo 


uo 


UO 


>9 

CT. 


in 
co 


>5 

UO 
CM 


UO 
CO 


UO 
CO 


o 

CO 


o 

CTi 


CTt 


UO 
CM 


un        r-. 

CM  t— I 


tn       uo 

CM  r-t 


p-»       uo 
p-«       cm 


oo 

*3- 

CO 

1—1 

o 

uo 

CT. 

O 

1—1 

«=r 

P-. 

LO 

LO 

r»» 

00 

1—1 

LO 

CM 

p*» 

LO 

o 

cr. 

LO 

1—1 

p>^ 

CO 

CM 

uo 

o 

co 

LO 

LO 

O 

p-» 

CM 

LO 

P-^ 

^f 

1—1 

r^ 

CO 

co 

<X> 

en 

r>. 

uo 

CT. 

o 

CO 

CO 

uo 

en 

CM 

CO 

en 

LO 

UO 

LO 

«=d- 

CM 

UJ 

o 

CTi 

LO 

oo 

f>. 

p»» 

00 

LO 

00 

LO 

CO 

«=J- 

r^ 

i—i 

CM 

P-» 

UO 

cr» 

CO 

_l 

cr. 

Lf) 

LO 

cr> 

P^ 

LO 

*=i- 

i—l 

co 

LO 

uo 

O 

CTi 

LO 

cr> 

CO 

CT) 

*a- 

^* 

CO 

co 

«=T 

CO 

o 

CO 

cr. 

,1— 1 

o 

LO 

O 

O 

CM 

>=T 

CO 

00 

CO 

LO 

«5»- 

_J  •— • 

A 

■« 

A 

•* 

A 

A 

A 

#i 

A 

m 

m 

«c  o 

CO 

i—i 

CM 

T— 1 

CO 

«=1- 

UO 

co 

"51- 

LO 

i—l 

h-  1— 1 

CM 

T— 1 

t—4 

O  _J 

t—   UJ 

(U 

01 

CD 

a» 

1 

CD 

CD 

CD 

CD 

CD 

CD 

CD 

CD 

CD 

+J 

+J 

-t-> 

+-> 

-*-> 

-M 

+-> 

+J 

+■> 

+-> 

+-> 

4-> 

+-> 

OO 

CD 

CD 

cd 

CD 

CD 

CD 

CD 

CD 

CD 

CD 

CD 

CD 

CD 

=> 

^~ 

^~ 

^~ 

i— 

^~ 

^~ 

^~ 

r— 

r~" 

^~ 

^~ 

^~ 

r— 

t— 

O- 

Q. 

Q. 

Q. 

Q_ 

Q. 

a. 

a. 

CL 

CL 

Q. 

Q. 

a. 

< 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

1— 

o 

O 

O 

O 

o 

o 

o 

o 

o 

o 

o 

o 

o 

oo 

o 

co 

co 

o 

co 

co 

CO 

C_) 

c_> 

C_) 

C_J 

o 

<_> 

a. 

Q. 

a_ 

UJ 

UJ 

UJ 

f— 

00 

oo 

oo 

o 

LU 

ct: 

q: 

en 

rT> 

UJ 

UJ 

UJ 

o 

3 

3 

3 

ce. 

UJ 

UJ 

UJ 

— 

oo 

oo 

OO 

Q 

• 

O 

CO 

s: 

<c 

h- 

h- 

i 

n: 

2J 

ZSi 

i— 

UJ 

i— 

">' 

i—i 

I—l 

i 

en 

z 

u_ 

1 

1 

oo 

hH 

1 

s 

I— 

a. 

en 

1— 

Q 

1 

00 

Q 

oo 

u_ 

=5 

i 

UJ 

3; 

O 

O0 

_l 

O 

Q_ 

OO 

I 
oo 

o 

1 

l— 

3 
UJ 

i—i 
i 

i 

Q_ 

1 

1 

oo 

S 

h- 

o_ 

Cl. 

1— 

i— i 

oo 

t— 

i— 

h- 

J— 

C_) 

1— 

a: 


CO 
OO 


00 

p*. 

P«v 

Pv. 

«=i- 

LO 

O 

Ps. 

r>^ 

p«^ 

r~N. 

r*>* 

co 

00 

P^ 

00 

CT> 

CT> 

CTl 

<Ti 

CT> 

CT> 

CT> 

CTi 

CMOOOOi— tCOO^COP^OO 

p-»LOP-~cOLor-«.cOLOP>-oop«^ 

CTi  CTi  CTi  CTi  CTi  CTi  CTi  CT>  CTi  CTi  CTi 


Q 

a 

Q 

1— 

O 

o 

C_> 

2T 

• 

• 

• 

< 

a. 

O- 

a. 

— 

&. 

s_ 

i- 

— 1 

CD 

CD 

CD 

a. 

> 

> 

> 

o. 

•  r— 

•i— 

■  r- 

T3 

<c 

CD 

CD 

CD 

a: 

q: 

en. 

i. 

JZ 

JZ 

"O 

-o 

CT. 

CT 

CT 

O 

CD 

CD 

CD 

-l-> 

+-» 

-M 

U- 

T3 

T3 

T3 

</> 

co 

L0 

E 

L»- 

CD 

CD 

CD 

c 

CD 

-a 

T3 

3 

3 

CD 

CD 

O 

•t— 

•p" 

•f" 

CD 

CD  . 

CD 

03 

(/) 

a. 

a. 

Q. 

o 

CO 

s_ 

J_ 

o 

O 

>r- 

•r— 

i- 

s_ 

S- 

r— 

r— 

r— 

JZ 

E 

o 

o 

o 

+-> 

CO 

o 

o 

E 

P= 

L»- 

L»- 

UJ 

J3 

J3 

J2 

l_ 

J- 

s. 

-M 

i— 

o 

o 

CJ 

c 

A3 

u 

u 

-»-> 

-»J 

5- 

i- 

E 

E 

E 

*a 

fO 

<o 

«3 

CD 

•  r— 

•r— 

•r— 

•^ 

JZ 

c 

c 

S_ 

i_ 

CD 

CD 

rO 

fO 

fO 

JZ 

JZ 

J= 

J= 

JZ 

JZ 

JZ 

JZ 

^~ 

o 

o 

o 

03 

fO 

CD 

CD 

^ 

c_> 

c_) 

C_) 

C_3 

c_> 

C_) 

C_> 

C_) 

c_> 

o 

CO 

CO 

CO 

CO 

CO 

a 

Q 

Q 

a 

UO 

■=3- 

to     • 

co 

o 

1—1 

r-» 

P-» 

LO 

o 

CO 

<T> 

•=3- 

1 

CTi 

O 

LO 

i— 1 

UO 

co 

1 

P^- 

c  o 

co 

uo 

uo 

CTl 

LO 

^f 

o 

CM 

CO 

O 

«d- 

^f 

P*«. 

LO 

P»* 

LO 

CM 

CT 

CT 

uo 

CO 

CO 

CM 

«d- 

P«» 

CM 

CO 

CM 

i—l 

h*. 

LO 

i—l 

i—l 

LO 

i—l 

*3- 

P>» 

i—l 

or 


«t  o 
I—  2: 
co  <: 


LO 

en 

CM 

co 

LO 

lo 

CM 
Lf) 

CM 

CO 

lo 

cr 
«d- 

LO 
1— 1 
LO 

0 
0 

LO 

O 
O 
O 

LO 
CO 

LO 
LO 

LO 
LO 

rH 
CO 

rH 

.—1 

CO 

m 
0 

CM 

LO 
CO 

t— 1 

00 

CTt 

rH 

1— 1 

CTi 
LO 

LO 

co 

CM 

1— 1 
co 

00 
lo 
"d- 

<d- 

CM 

LO 

CTi 

en 
O 
t— 1 

LO 
O 
r— 1 

LO 
CTl 

O 
lo 

ro 
«— i 

0 

CTt 
LO 

0 

LO 
«5f 

LO 

*3- 

«— 1 

0 

CO 

t-4 

CO 
LO 

CM 
CO 

LO 
LO 

LO 

CO 

fffl. 


LO 


or  ea: 


<  or 

I—   UJ 
CO  Q. 


LO  LO  LO  LO 

rH  CO  »—l  CM 


X 

>« 

>9 

*« 

** 

>s 

*« 

>« 

>5 

*e 

*« 

>s 

>e 

>« 

*S 

LO 

LO 

LO 

O 

O 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

CO 

rH 

CM 

CTt 

CO 

1— 1 

CM 

1— 1 

CO 

t— 1 

t— 1 

rH 

CM 

rH 

CO 

; 


1 


O 


CO 

t—  « 
O  —I 


LO 
CO 
LO 

co 

CM 

CTt 

CM 

LO 
CO 
O 

O 
O 
rH 

O 
O 
O 

O 
O 
O 

O 
CTt 
00 

LO 

00 

LO 

O 
co 

O 

CM 

CTt 
00 
O 

«d" 

00 
00 

rH 
rH 
CO 

CO 

0 

CTt 

CO 
«d" 

CO 

H 

CTt 

rH 
rH 

CO 

0 
co 

CM 
CTt 
CO 

CO 
CM 

0 

CTt 
CTt 

CO 
LO 

CM 

O 
CO 

CM 
CM 
*3- 

O 
LO 
LO 

CM 
O 
CM 

p»» 

LO 

CM 
LO 
rH 

CO 
LO 

«d- 

LO 
00 
CM 

LO 

0 
co 

CO 
O 
O 

O 
"^- 
LO 

rH 
CTl 

00 

co 

O 
CO 
O 

CM 


CTt 


OJ 

a> 

CD 

4J 

■*-> 

-t-> 

00 

CD 

cu 

CU 

rD 

r— 

r— 

r— 

t— 

OL 

Q. 

Q. 

<. 

E 

E 

E 

**~ 

O 

O 

O 

1/) 

(_> 

C_) 

C_> 

CU 
CU 


O 
O 


CU 
+J 
CU 


CU 

+-) 

CU 


CU 

+-> 

CU 


CU 
CU 


CU 
-M 

a* 


CU 

+-> 

CU 


CM 


CU 
■4-> 
CU 


CU 

+-> 

CU 


LO 


CU 
CU 


CM 


CU 
CU 


a. 
E 
o 
c_> 


o 
c_> 


o 

C_> 


o 

C_> 


a. 

E 
o 

C_> 


0. 

E 
o 


a. 
E 
o 
o 


o 

C_) 


o 
c_> 


o 


i 


c_3 

_ 

o 
or 


00 

Q- 

I 

00 

_l 
I 


I 
00 

Q.  Q 

I   o 


I 

00 

Q_ 

I 


o 

I 

o 
o 

o_ 


Q 


00 
c_> 


00 

C_3 


I— I         00         I— I 


00 

o 

I 

00 

Q_ 


I 

00 


I 

00 

I 

00 
o 


_l 
I 


I 

00 

o_ 


o_ 

LU 

00 

or 

LU 
LiJ 

00 


00 

o_ 


or 


c_> 
00 


0 

CO 

00 

a> 

00 

r*. 

r^ 

LO 

CTt 

<n 

CTi 

CTi 

r*. 

00 

CO 

O 

CTt 

r«>» 

rH 

CO 

CM 

00 

«d- 

LO 

00 

r^ 

r^ 

00 

r^ 

LO 

00 

LO 

1^ 

f^ 

1^ 

1 — 

r>^ 

r*. 

r^. 

LO 

p^. 

00 

CTl 

CTt 

CTt 

CTi 

CTt 

CTt 

CTi 

CTt 

CTt 

en 

CTt 

CTt 

CTi 

<Tt 

CTt 

— 

Q. 


o 

LU 


3 

5 

3 

O 

O 

O 

-O 

-O 

T3 

<T3 

fO 

TJ 

C 

cz 

CU 

CU 

CU 

O 

0 

E 

E 

E 

-M 

+J 

C7) 

en 

CD 

CZ 

c 

C 

c 

c 

Q. 

a. 

C 

c 

C 

3 

3 

CU 

CU 

CU 

c 

to 

>> 

E 

E 

O 

0 

O 

O 

O 

> 

> 

> 

0 

«J 

-«-> 

>> 

>> 

S_ 

fO 

fO 

_l 

_J 

—1 

+-> 

4-> 

en 

en 

en 

fO 

fO 

(O 

-M 

r- 

3 

CU 

CU 

3 

j= 

^r 

s- 

S- 

c 

c 

c 

sz 

-E 

JZ. 

JC 

CT» 

u 

r— 

( — 

.0 

4-> 

-M 

-M 

+-) 

-t-> 

trs 

rO 

•r- 

•r— 

•i— 

t- 

4- 

i~ 

CD 

3 

T3 

T3 

■a 

X 

</) 

«/) 

(/) 

</) 

CO 

en 

en 

> 

> 

> 

•f» 

.,— 

.,— 

•r- 

O 

Sm 

3 

3 

3 

ra 

«o 

<o 

A3 

fO 

-a 

-0 

s- 

S- 

s. 

»o 

ITS 

05 

Q 

CD 

O 

O 

Q 

Q 

LU 

LU 

LU 

LU 

LU 

LU 

LU 

LU 

LU 

LU 

u_ 

U_ 

U_ 

c_>     • 

D.  O 


0 

LO 

CM 

LO 

CO 

CO 

«* 

1 

LO 

CM 

LO 

CO 

CO 

O 

CM 

rH 

LO 

LO 

LO 

00 

^»" 

t—t 

CO 

CO 

CO 

r»» 

CTt 

LO 

r*. 

O 

LO 

CM 

CTt 

LO 

O 

CO 

rH 

CO 

«* 

CM 

LO 

t—t 

LO 

LO 

rH 

r^ 

rH 

CO 

CM 

LO 

CM 

«d" 

CM 

CO 

rH 

CO 

LO 

lo 

LO 

LO 

C\J 

«— ) 

^f 

O 

CO 

LO 

1— i 

LO 

O 

LO 

CO 

CM 

O 

O 

<^- 

0 

«x. 

■=* 

O 

f->. 

^t 

P-» 

CM 

lo 

CO 

CM 

co 

00 

cr> 

rH 

rH 

CO 

rH 

CTt 

co 

CM 

or 

cr 

O 

LO 

Uf> 

LO 

O 

«— 1 

LO 

LO 

00 

00 

r^v 

00 

rH 

O 

CTi 

f-^ 

no 

co 

CD 

00 

CO 

00 

rH 

LO 

CM 

lo 

rH 

in 

1 — 

CM 

^~ 

r-* 

,<T> 

«sj- 

CM 

CM 

CM 

r^. 

i.i  ^ 

r»- 

LO 

LO 

^>- 

Lf> 

00 

CTi 

O 

r*^ 

lo 

un 

«— 1 

O 

LO 

rH 

O 

O 

LO 

T—t 

*—  => 

<^- 

!— 1 

CM 

LO 

00 

1— 1 

CM 

r^. 

r»» 

lo 

rH 

r»» 

LO 

CM 

^f 

r-4. 

<x  o 

A 

^ 

A 

a 

a 

A 

A 

t—  2: 

LO 

r-H 

C\J 

r-H 

"53" 

CM 

LO 

co  <x 

r— ( 

69. 


<X   CD 
or  <£ 

CD    r- 


>—  CJ> 

<t  or 

h-  LU 

co  o_ 


>« 

** 

*« 

<S« 

** 

>S 

>* 

*« 

>« 

^ 

>s 

>* 

>S 

>S 

*&L 

^ 

•**. 

<*« 

>e 

LO 

LO 

•3- 

LO 

CO 

LO 

LO 

LO 

LO 

LO 

LO 

px. 

LO 

LO 

LO 

LO 

O 

LO 

LO 

CM 

CM 

rH 

rH 

rH 

rH 

CO 

r—t 

CO 

CM 

rH 

rH 

rH 

f—> 

CM 

t—t 

CTi 

rH 

rH 

LO 

o 
c_> 

LU 
_J 

CO 

_J  ►— 

<x  cd 

r-   ■— 1 

O  _l 


«— 1 
CO 

0 

CM 
O 

CO 
rH 
«5f 

CTi 
CTi 

CO 

00 

CO 

CM 

00 

O 
O 
O 

CM 
CM 
CM 

CM 
CO 

CM 
CO 

LO 
LO 
CO 

H 
LO 
CO 

00 

LO 

1^ 

LO 
CM 

00 

CM 
CO 

LO 
CO 

CM 
CM 
CO 

LO 

CTl 
CO 

LO 
CO 
rH 

LO 
rH 

en 

CM 
1— 1 
CM 

LO 
CM 
CM 

LO 
CM 

0 

CM 

LO 
LO 

en 

00 

en 

"53" 

CO 

LO 
O 
CO 

rH 

0 

CM 
LO 
CO 

CO 

00 

CO 

rH 
1^ 

00 
CO 

<3- 

LO 
LO 
O 

CM 
LO 

co 

LO 
CM 
CM 

CO 
CO 

CM 
00 
1^* 

1— 1 

LO 
CO 

00 

0 

CM 

CM 

rH 
rH 

rH 

CM 

CO 

«3- 

00 

rH 

CM 

I— 1 

CO 

rH 

LO 

h- 
<t 
t— 

CO 


CD 

a, 

-M 

+j 

CD 

Cu 

r— 

^— 

Q. 

CL 

E 

E 

O 

O 

c_> 

C_) 

CD 
+-> 

a* 

CL 

E 
o 
cj 


at 
+-) 
a* 


o 
0 


a> 

-U> 
Ot 


o 
c_> 


4-> 

at 


o 
o 


a» 
+■> 
a* 


o 
cj 


a> 
+-> 
a* 


o 
o 


a> 

a» 

+-> 

-t-> 

a> 

CD 

r— 

r— 

CL 

CL 

E 

E 

O 

O 

c_> 

c_> 

a 

Oi 

-M 

-M 

a* 

ai 

r— 

r— 

Q. 

Q. 

E 

E 

O 

O 

<_> 

CJ 

or 


cj 

LU 

•-3 

o 
o: 

O- 


0 

^~ 

0 

LU 

2: 

1 

1 

CO 

r- 

Q_ 

CO 

1 

SI 

CO 

LU 

< 

1 

31 

h- 

LU 

"Z. 

or 

t-H 

o_ 

1 

CO  LU 

CO 

Q_  CO 

o_ 

co 

3T 

LU 

LU 

s: 

0 

CO 

CO 

LU 

LU 

0 

Q_ 

o_ 

2: 

1 

or 

2: 

1 

1 

LU 

CO 

CO 

1 

h- 

co 

1 

0. 

or 

CS 

(— 

•Z. 

CD 

CO 

1 

LU 

1 

1 

y~ h  ■ 

1 

Q_ 

1— 

3 

1— 

1— 

I— 

1 

1— 

1 

■z. 

CO 

LU 

•z. 

3 

■z. 

CO 

^ 

co 

1—1 

_J 

CO 

t—l 

1 — 1 

t—t 

—1 

1— 

1—1 

<£> 

or 

<x 


<x 
c_> 

CO 


CTi 

CM 

r** 

r>» 

LO 

r»«» 

r^ 

r^. 

CT> 

CT> 

CTi 

CTi 

«3- 

O 

O 

«* 

LO 

rH 

r^ 

<=i- 

0 

CM 

rH 

CO 

CO 

CM 

CM 

00 

r^ 

r*. 

1 — 

00 

r>. 

r>. 

00 

CO 

00 

1^ 

1^ 

1^ 

00 

00 

CTi 

CTt 

CTi 

cn 

CTi 

CTl 

<n 

CTi 

CTi 

CTi 

CTi 

CTi 

CTi 

CTi 

CTt 

CL. 
Q- 

<x 


i. 

s- 

i- 

s- 

a* 

a» 

a> 

a» 

> 

> 

> 

> 

or 


or 


or 


O 


fO 


fO 


f0 


<a 


CD 

CTt 

CD 

CTi 

fO 

s- 

S- 

L. 

3 

JZ 

C 

c 

3 

3 

3 

O 

CT 

•1— 

•f— 

S- 

s- 

1- 

JD 

03 

JO 

S- 

cz 

1— 

r— 

at 

at 

QJ 

^: 

^r 

JC 

O 

•r~ 

jx: 

-^i 

c 

c 

C 

u 

u 

u 

-Q 

-    E 

c 

C 

T3 

■0 

-O 

■<-> 

+j 

-M 

X 

flB 

fO 

(T3 

5- 

s_ 

s_ 

•r- 

•r- 

•r- 

O 

S_ 

S- 

V. 

(O 

1X3 

ITS 

LU 

LU 

Li_ 

u. 

LU 

LU 

LU 

to 

CD 

CD 

fO  .1-  -r-  -r- 


i- 

L. 

s- 

at 

a 

Ot 

■U> 

■M 

4-> 

00 

CO 

CO 

a» 

a> 

at 

0 

u 

0 

3 

3 

3 

0 

0 

0 

CD 


CD 


CD 


CD 


0    . 

'd- 

«3- 

r-t 

LO 

LO 

r^. 

^1" 

r-^ 

00 

co 

CO 

I— 1 

co 

CTi 

co 

r-. 

1 

O 

CTi 

o_  0 

CO 

CM 

CO 

t—t 

CM 

CM 

co 

LO 

LO 

T—t 

r^ 

f—1 

r-* 

CM 

CM 

rH 

00 

0 

CTi 

3  z: 

»— • 

CM 

«sr 

LO 

CO 

CM 

CM 

CM 

LO 

CM 

LO 

LO 

LO 

co 

CM 

CO 

r^ 

LO 

LO 

^1- 

LO 
00 

0 
en 

LO 

CM 
LO 

«3- 

00 

LO 

co 

00 
ro 
»3- 

LO 

lo 

1— 1 
00 

m 

CM 

00 
00 

LO 

0 
0 

t— 1 

O 

LO 
O 

CT> 
O 
1— < 

co 
co 
t— i 

00 
CM 
00 

cn 

<o- 
0 

O 
.—1 
00 

CM 
CO 

00 

no 

cti 
en 

IT) 

lo 

LO 

lo 

CM 

00 
0 
0 

1— 1 

LO 

00 

en 

J*«* 

in 
1— ) 

O 
O 

lo 

CO 

0 

en 
lo 
no 

LO 
CM 

en 

Cn 

CM 
O 
1— I 

ro 
«— 1 
1— 1 

CM 
LO 
LO 

CM 
LO 

cn 

CM 
CM 

ro 

Cn 

00 


70. 


CM 


CO   Q_ 


«C 

CD 

cc 

<X. 

0 

(— 

2; 

>s 

>S 

>S 

** 

>* 

*« 

>« 

*« 

S* 

>« 

s* 

>« 

>e 

>« 

** 

>« 

y* 

*« 

>« 

UJ 

UJ 

un 

LT) 

LO 

Lf) 

LO 

LO 

O 

Lf) 

Lf) 

Lf) 

LO 

LO 

Lf) 

Lf) 

Lf) 

Lf) 

Lf) 

Lf) 

Lf) 

^- 

0 

1—1 

co 

t— 1 

«— t 

.—1 

Lf) 

ro 

CO 

t— 1 

T— 1 

T— 1 

ro 

ro 

1—1 

1— 1 

1—) 

r-l 

t— 1 

«— 1 

< 

C£ 

O 

o 


00 

_J  >— 1 

(—  1— I 
O  —I 


«3- 

CM 
O 

0 
0 

Cn 

«— 1 

00 
0 

LO 

00 

Lf) 

cn 
1— • 

O 
Lf) 

Lf) 
0) 
00 

00 
Cn 

CTl 

t— 1 

LO 
LO 

CM 

ro 
f— 1 

Lf) 
00 

00 

p>- 
00 
00 

ro 

LO 

ro 
cn 

CTl 

ro 
ro 

CO 
1—1 

LO 

0 

CO 
LO 

cn 
cn 
cn 

ro 

«5f 

00 

ro 

CM 

p-« 

ro 

T— 1 

1—1 

Lf) 

Lf) 
CM 
,Lf> 

«0" 
Lf) 
CTi 

cn 
0 

CTl 

1— t 
p*« 

0 

LO 

T— 1 

00 

LO 

ro 

0 

CO 

LO 

CM 

LO 

00 

«— 1 

LO 
CTl 
i—l 

CM 
LO 

lo 

t— 1 

«a- 

1— I 

LO 

LO 

LO 

CM 

<3- 

CM 

CM 

CM 

t— 1 

r-« 

ro 

CO 

O) 

Lf) 


S. 


6 


1 


CO 

t— 
«c 
1— 
10 


co 

LU 

o 

q: 

O- 


o» 

CD 

CD 

CD 

J-> 

-t-> 

+J 

+-> 

<v 

CU 

CD 

CD 

^~ 

r— 

r— 

1— 

CL 

Ol 

o_ 

O- 

E 

E 

E 

E 

0 

O 

O 

O 

CO 

C_3 

c_> 

c_) 

co 

CO 

s 

1— 

U_ 

Z 

1 

1—4 

0. 

CO 

I 

LU 

Q. 

1 

u_ 

CO 

1— 

1 

or 

z 

CO 

LU 

1— 1 

0. 

rs. 

t— 

1 

1 

UJ 

z 

CD 

CD 

CD 

CD 

CD 

CD 

+-> 

4-> 

-M 

+J 

4-> 

4-> 

CD 

CD 

CD 

CD 

CD 

CD 

^~ 

^~ 

^~ 

r— 

^~ 

r— 

Q. 

Q. 

CL 

Q. 

Q. 

CL 

E 

E 

E 

E 

E 

E 

O 

O 

O 

O 

O 

O 

O 

<_> 

<_> 

c_> 

O 

c_> 

CD 
+■» 
CD 

CL 

E 
o 
o 


CD 
■M 
CD 


O 


CD 
+-> 
CD 

Cl 
E 
O 
c_> 


CO 

Q_ 

I 


I 
CO 

o_ 
I 


CO  1— 1 


O 
1 

1— 

z: 

CO 

1— 

1— « 

C_) 

^^ 

CO 

1 

1 

1— 1 

Ci3 

S 

s: 

1 

1 

co 

U- 

LU 

s: 

s: 

Q- 

1 

1 

u_ 

u_ 

1 

CO 

co 

1— 

1 

1 

I— 

o_ 

Q. 

1 

co 

CO 

2: 

1 

1 

co 

Q. 

Q_ 

1— t 

1— 

1— 

Q. 

I 

co 

o. 

1 


a: 


c_> 

CO 


LO 

CM 

CM 

^-1 

1— 1 

fx 

r-* 

r» 

CO 

p*> 

r*v. 

00 

CTi 

CT. 

CP> 

<y> 

<Tt 

CTi 

o>»CMCMr».00Lorop->»'^-CMr*»rocM 
LOP^oop-s.p->»cop^p>.cocor^r^r-«. 

CTi    CTi    CTl    CTt    CTl    CTt    CTi    CTl    CTl    CTl    CTl    CTl    CTi 


CO 


CO 


CO 


z 

c 

c 

•   CD 

CD 

CD 

<t 

0 

0 

U 

0 

O 

CO 

+-> 

4J 

c 

c 

C 

^M 

O) 

CTi 

CD 

CD 

CD 

1 

c 

C 

s- 

V. 

S_ 

Cu 

•  r— 

•  r— 

s. 

2 

s 

Cu 

J- 

c. 

fO 

fO 

r0 

■o 

T3 

T3 

s- 

S_ 

_J 

_1 

_l 

r— 

r— 

^~ 

■0 

t— 

1— 

r— 

1— 

»o 

fO 

CD 

CD 

CD 

c 

J* 

J^ 

•0 

r— 

1 — 

r— 

/— 

u. 

c 

CO 

CO 

S-. 

J- 

5- 

•^ 

•^ 

•r- 

ro 

0 

O 

•r— 

*f— 

.(— 

•  1— 

0 

0 

CD 

CD 

CD 

«4- 

4- 

«4- 

^~ 

>> 

>> 

CD 

J= 

J= 

J= 

JZ 

*J 

-M 

-M 

+-> 

■M 

+-> 

c 

c 

CZ 

CD 

CD 

CD 

2 

s 

•p— 

s_ 

L. 

s. 

i- 

UJ 

M- 

ITS 

fO 

<T3 

03 

ro 

CD 

CD 

CD 

> 

1— 

r 

-0 

■0 

<4_ 

CD 

CD 

CD 

CD 

ro 

CD 

CD 

CD 

CD 

CD 

CD 

CD 

CD 

O 

"O 

T3 

J- 

S- 

-M 

> 

> 

> 

> 

5- 

s_ 

S- 

&. 

4_ 

J_ 

i_ 

S- 

4- 

S_ 

ro 

ro 

(O 

rO 

ro 

(O 

(O 

ro 

rO 

CD 

cs 

C5 

O 

CO 

C3 

ro 

0 

1 

CO 

CD 

CD 

CO 

o: 

3C 

^ 

^ 

or 

H 

z: 

3T 

c_>     • 

c_  0 

r-H 

LO 

r»x 

ro 

CM 

CM 

CM 

00 

CTi 

LO 

CTi 

ro 

O 

00 

LO 

O 

CTi 

*& 

LO 

r^. 

ro 

00 

r>. 

LO 

Lf) 

LO 

ro 

LO 

CO 

LO 

CTi 

«d- 

1—1 

00 

«* 

CO 

P*» 

LO 

CM 

CM 

*3- 

CM 

CM 

CM 

1— 1 

CM 

ro 

CM 

ro 

LO 

CM 

ro 

CM 

CO 

ro 

CM 

CM 

I— 4 

O 

CO 

o 

o 

CO 

O 

r*- 

LO 

LO 

O 

to 

to 

tO 

to 

CM 

CO 

01 

o 

co 

lo 

CM 

00 

o 

CM 

10 

LO 

tO 

LO 

o 

LO 

CO 

en 

<r> 

CO 

LO 

px. 

o 

CM 

to 

O 

no 

o 

tO 

CM 

oo 

CTi 

LO 

o 

t— 4 

CO 

o 

en 

<3" 

<o 

<o 

CM 

STATE 
AMOUNT 

tO 

CT> 

i—4 

O 

lo 

i— 1 

00 

CO 

CM 

CM 

o 

CM 

CTi 

to 

r^ 

«^- 

i— 1 

en 

<T> 

CM 

CO 

to 

-3- 

p»» 

o 

p»» 

CO 

to 

00 

o 

«3- 

r-l 

lo 

CM 

Cn 

o 

00 

CO 

r— 1 

cn 

. 

CM 

CO 
I— 1 

CVI 

CM 
i— ( 

CO 

LO 

CM 

IT) 

<o 

i— i 

«— 1 

CM 

4ft 

CM 

r— 1 

o 

CM 

CO 

Cn 

A 

«— 4 

72. 


or  <: 
CD  »— 


l—  cj 

«=c  or 

>—   LtJ 


r»»        in 

CM  i—4 


un 


LO 


Cn 


LO 


LO 
CM 


o 
cn 


o 
cn 


o       oo 

CT>         00 


** 

c* 

>« 

>« 

** 

>« 

>* 

•<*« 

LO 

o 

LO 

LO 

LO 

LO 

LO 

LO 

CO 

cn 

.—1 

LO 

CM 

i— 1 

i—l 

t— 4 

LO 

o 


CO 

_J  I—l 
<.  cd 
t—  ■— I 
o  _i 


«d- 

o 

CO 

00 

CTl 

i— 4 

en 

p-«- 

LO 

CM 

o 

CM 

00 

o 

to 

CO 

O 

1—1 

O 

LO 

o 

•3- 

CTl 

O 

p^ 

CO 

CTl 

CTt 

r*» 

o 

o 

i—4 

LO 

o 

CM 

«3- 

to 

o 

i— 1 

o 

CO 

r— 4 

O 

i-H 

o 

CO 

CM 

i—4 

o 

CTt 

CO 

CM 

to 

CTl 

r^ 

00 

o 

p-. 

1—4 

to 

CTl 

«3- 

«a- 

CO 

LO 

CO 

LO 

o 

r— 1 

«tf- 

00 

CTl 

pv. 

CO 

pv. 

00 

cn 

CO 

o 

to 

cn 

^r 

1—1 

to 

o 

CM 

o 

CT> 

•3" 

LO 

O 

r>» 

o 

CTt 

CM 

1— 1 

<d- 

CM 

CO 

CO 

.CO 

CM 

•a- 

«* 

to 

to 

CM 

00 

i—l 

r-* 

00 

LO 

CT. 

m 

a 

A 

4ft 

A 

A 

a 

A 

A 

a 

a 

t— 1 

CM 

»— 1 

CM 

1— 1 

P^ 

r*. 

<?}- 

CO 

I—l 

CM 

CM 
i—4 

s 


1 

\ 

1: 

*1 


f 


LO 

ID 

4— 

et 
t— 
co 


CD 

OJ 

CD 

cu 

Ol 

CU 

CU 

cu 

cu 

a» 

cu 

cu 

cu 

cu 

-M 

+J 

+J 

-4-» 

-4-> 

-M 

-M 

+-> 

+-> 

4-> 

4-> 

+J 

-t-> 

+j 

CU 

<L> 

0J 

cu 

cu 

CD 

CU 

CD 

Ol 

cu 

cu 

ai 

cu 

cu 

CL 

CL 

Q. 

Ol 

Q. 

o_ 

Q. 

Q. 

CL 

Ol 

Q. 

CL 

a. 

a. 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

O 

O 

cj 

o 

o 

c_> 

c_> 

c_> 

C_) 

c_> 

O 

c_> 

o 

c_> 

c_> 

CJ 

UJ 

-^> 

o 
or 
(2. 


LU 
1 

1 

CO 

C_3 

o 

LO 

co 

•^ 

s: 

or 

or 

Q_ 
1 

_i 

IX. 

1 

i 

LU 

a: 

a_ 

LO 

co 

co 

CO 

UJ 

•>. 

_J 

a. 

s: 

Q- 

Q. 

cc: 

CD  o_ 

u_ 

1 

i 

LU 

1 

1 

UJ 

CZJ  i— i 

1 

1— 

h- 

h- 

l— 

1 

1— 

1— 

3 

zd  r) 

LO 

z 

3 

^ 

z 

CO 

SI 

■z. 

UJ 

_i  cr 

o_ 

1— H 

H^ 

I—l 

i—i 

o_ 

i—i 

1— 

1— H 

CO 

CO  UJ 

i 

" 

co 

CO 

o. 

Q- 

1 

1 

h- 

1— 

co 

CO 

■z. 

CO 

"SZ. 

_i 

cs 

t—l 

CJ 

1—4 

■ 

1 

1 

1 

1 

•— 

s: 

2: 

s: 

I— 

z 

u_ 

u_ 

Lu 

=> 

I—l 

1 

1 

| 

o 

1 

co 

CO 

co 

1 

1— 

o_ 

Q_ 

h- 

Q_ 

1— 

or 


O 

co 


CTl 

LO 

CM 

LO 

CTl 

00 

00 

LO 

LO 

O 

CO 

to 

f^» 

CO 

l>» 

f->» 

r^ 

to 

f>. 

fs. 

00 

CO 

CTl 

CTi 

CTl 

CT 

CTl 

CT 

CTl 

CTl 

CTl 

CTi 

CTi 

CO 

00 

CM 

P^ 

i—4 

*3- 

r^ 

co 

f^ 

f^ 

00 

00 

rv. 

oo 

r-^ 

p-* 

CTi 

CTi 

CTi 

CTi 

CTt 

CTi 

CTi 

CTi 

o 


o_ 


cu 


<T5 
CTi  */) 


o 
o 

s- 

'o 

■jz 


o 
o 

i_ 

'o 


o 
o 

s_ 

JD 
O 

3: 


cu  cu  cu  cu 

-£  -£  ±£.  .24 

o  o  o  o 

o  o  o  .  o 

■jz  3:  or  x: 


Q 

Q 

Q 

Q 

• 

• 

• 

• 

cy 

czr 

czr 

cr 

• 

• 

• 

• 

c 

3 

3 

3 

3 

a» 

o 

u 

U 

U 

o 

<o 

c 

c 

c 

as 

<o 

«T3 

fO 

■a 

•  r- 

o 

o 

to 

10 

«/) 

«/) 

cu 

-i^ 

CO 

CO 

i — 

O 

o 

O 

o 

Q. 

CL. 

T3 

•a 

r— 

O 

o 

O 

o 

o 

o 

3 

3 

3 

a: 

t: 

:r 

nz 

m 

X 

a: 

ZIZ 

ZC 

c_>     • 

o_  o 


* 

i—4 

i—4 

to 

* 

CTi 

1 

O 

o 

1—1 

T— 1 

>?P 

oo 

CO 

LO 

LO 

O 

OO 

co 

1 

i 

1 

1 

p^ 

1 

«^" 

to 

LO 

00 

CTi 

o 

LO 

r^ 

1 

pv. 

CTi 

to 

pv» 

LO 

«a- 

o 

CO 

CO 

«* 

CTi 

•  o 

1—1 

CO 

p^ 

o 

r—t 

CM 

zc 

CM 

LO 

CO 

1—4 

r-^. 

P>v 

00 

00 

CM 

P^» 

CM 

p»» 

CM 

co 

LO 

CO 

or 
o 


i—  s: 

OO  <C 


LO 
i-H 
CO 

CD 

O 

*3- 

CM 

CO 

00 
O 

LO 
CM 

cd 

o 

00 
00 
CM 

CM 

lo 

oo 

00 

o 

o 

00 
P»» 

CO 

o 
lo 

CD 

lo 

CM 

CO 

cd 

CM 

lo 

CO 

lo 
lo 

LO 

lo 

CD 
i— 1 

LO 
CO 
LO 

CD 
«-H 
t-H 

CD 

r—l 

co 

CD 
CD 

<— 1 

CD 

00 
CO 
LO 

«— 1 

LO 
CO 

lo 

LO 
LO 

00 

«— 1 
CM 

o 

CM 

p-» 

00 

LO 
i-H 

C\J 

p»~ 

CO 
LO 
CM 

LO 
O 

cd 

CO 

CM 

r->. 

00 

«— H 

LO 
CO 

CPi 
LO 
t-H 

CM 

72. 


CO 


^ 

UJ 

«=c 

o 

cc 

<C 

e? 

I — 

z 

LU 

UJ 

»— 

C_) 

<: 

or 

>— 

UJ 

CO 

Q. 

>* 

>« 

>s 

>S 

>e 

>s 

** 

>* 

*s 

>e 

HZ 

•&« 

<»* 

>* 

** 

■&« 

*« 

>« 

*S 

LO 

o 

LO 

LO 

LO 

LO 

o 

o 

o 

LO 

LO 

LO 

LO 

LO 

P-x 

LO 

o 

LO 

LO 

i—4 

CO 

T— 1 

i-H 

t— 1 

t-H 

co 

CO 

CO 

t-H 

t-H 

CM 

t-H 

CM 

CM 

CM 

CD 

i—t 

i-H 

LO 

o 


CO 

_J  •— ' 
<C  CD 

r—  •— ■ 
O  _i 


CD 
LO 

cd 

LO 

o 

00 

i—i 

CO 
LO 
LO 

CD 

o 

LO 

CM 
CD 
CM 

p-» 

CM 
LO 

O0 

o 

LO 

•3- 
LO 

LO 
LO 
00 

o 

LO 

co 

LO 

O 

Pv. 

CD 
t-H 

CO 
CD 

co 

LO 

LO 
LO 
LO 

LO 
CD 
LO 

CO 

en 

LO 

CD 

P-» 

CO 
CM 

co 

*3- 

LO 

LO 
LO 
CM 

o 
co 

00 

o 

t-H 

o 

I— 1 

P^ 
CM 

*3" 

co 

CM 

P». 
CD 
O 

t— 1 
LO 
O 

co 
oo 

CO 

t-H 
O 

LO 
i—l 
LO 

LO 
CM 
i— 1 

00 
LO 
CM 

CM 
CTl 
LO 

O 

O 

LO 

O 

CO 
00 

t— « 

* 

CM 

LO 

CO 

t— 1 

t-H 

CM 

i— 1 

cd 

cd 

CD 

CD 

cd 

CD 

CD 

CD 

CD 

CD 

CD 

CD 

CD 

CD 

CD 

CD 

CD 

■M 

+j 

-M 

+-> 

+-> 

+-> 

+-> 

-4-> 

-M 

+-> 

+-> 

-t-> 

+-> 

+-> 

+-> 

+-> 

+J 

oo 

— ) 

Ol 

cd 

CD 

ai 

a; 

CD 

CD 

CD 

CD 

CD 

CD 

CD 

CD 

CD 

CD 

CD 

CD 

t— 

CL 

Q. 

Q. 

Q. 

O- 

Cl 

Q. 

Q. 

a. 

O. 

Ql 

Q. 

Q. 

Q. 

Q. 

a. 

Q. 

<; 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

)— 

O 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

O 

o 

o 

OO 

o 

c_> 

<_> 

o 

c_> 

C_) 

c_> 

<_> 

C_3 

.  o 

C_> 

o 

CO 

c_> 

C_3 

C_3 

c_> 

^ 


I 


I 


•-3 

o 
or 

a. 


i 

co 

LO 

Q_ 

^5»* 

o_ 

1 

u_ 

1 

1— 

1 

Q 

Z 

oo 

O 

i—^ 

Q. 

s: 

1 

t— 

1 

i 

OO 

^ 

oo 

i— 

C_J 

t— < 

_i 

oo 

O- 


c_> 
o 
or 

Q_ 


cu  a. 

ID  Z3 
—I  CT 
OO  UJ 


CD 
O 


a 

Q 

I 

oo 

Q_ 


OO 

CL. 


or 

< 


C_J 

oo 


LO 

CO 

CM 

00 

P-*. 

P^ 

CD 

CD 

LO 

00 

CM 

r-x 

LO 

p^. 

r»s. 

p»» 

P^» 

LO 

LO 

00 

P^ 

CO 

cr> 

CD 

CD 

CD 

CD 

CD 

CD 

CD 

CD 

CD 

CD 

CD 

00 

i— 1 

CD 

t— 1 

«3- 

LO 

i—i 

LO 

P^ 

P>N. 

LO 

P>^ 

r^. 

P^ 

00 

CD 

CD 

CD 

CD 

CD 

CD 

CD 

CD 

a. 


o 

UJ 


• 

oo 

c 

o 

s- 

S- 

S- 

-M 

CD 

dJ 

CD 

a> 

J= 

jz: 

+J 

-M 

-l-> 

c 

U 

u 

«/) 

(/) 

(/) 

•>— 

•^ 

•f— 

T3 

CD 

CD 

X 

X 

■4-> 

2 

2 

O 

U 

O 

o 

o 

c 

</) 

(/> 

e 

<D 

CD 

CD 

•p" 

•r— 

c 

c 

3 

Q. 

Q. 

fO 

CD 

CD 

CD 

CD 

CD 

CD 

CD 

S- 

s- 

3 

■5 

CD 

CD 

C 

c 

C 

O 

O 

-M 

+J 

o 

o 

o 

■o 

T3 

(/) 

«/) 

+-> 

+-> 

+-> 

<T3 

T3 

c 

C 

CD 

CD 

CD 

CD 

CD 

X 

•f— 

•r— 

c 

c 

c 

E 

E 

o 

E 

E 

•1— 

•r- 

•r- 

CD 

CT 

cz 

o 

O 

X 

X 

X 

C 

C 

CD 

CD 

CD 

CD 

CD 

CD 

o 

o 

c_>  • 

a.  o 


CD 

r— ( 
CO 


o 

LO 

>^- 

LO 

o 

00 

LO 

LO 

CM 

LO 

CO 

*a- 

<— 1 

CM 

CO 

CO 

CO 

f— 1 

CM 
O 

CO 
P->. 

co 


o 

CM 
CO 


LO 
CM 
LO 


CM 


CO 

LO 

*3- 

CM 

r~. 

| 

r-H 

LO 

oo 

CO 

r-H 

«3" 

i-H 

«3- 

00 

P-s. 

t-H 

CO 

CM 

i— 1 

CM 

P"^ 

CM 

CO 

or 

CD 


•—  ZO 

<x.  o 

»—  s: 

to  <a: 


CM 
O 
LO 

o 
lo 
ro 

en 
i— i 

CM 
LO 
CM 

CO 
O 

O 

CM 
CO 

O 
CO 

LO 

r— i 

LO 

-o 

LO 
i—l 
CM 

!— 1 

CTi 
LO 

o 
o 

LO 

CO 
LO 

r— I 

o 

o 

LO 
CX> 

LO 
i— 1 
LO 

LO 

o> 

CO 

LO 
LO 

CM 

cy> 

1-^ 
CM 

ro 

CM 

lo 
lo 

CM 

CM 
CM 

CM 
CM 

lo 

LO 

i— 1 
CO 

00 

CO 
CTi 

r— 1 

i— i 

LO 

r— 1 

1—1 

r— 1 

T— 1 

o 
lo 

ro 
1—1 

o 

LO 
CM 

CO 
LO 
i— 1 

CO 
O 
i—l 

ro 

o 

LO 

<?> 

CM 
i—l 

CM 

LO 
t— 1 

M 

CO 

LO 

CO 
CM 

ro 

CO 

73, 


«c  cd 

CD  ►— 


«C  CC 
(—  UJ 
I/O  Q_ 


LO     LO 

ro   i—i 


LO 


>5 

LO 


LO 


LO 


LO 


LO 
CM 


LO 


LO 


LO 
CM 


LO 
CM 


LO 


LO 


LO 
CM 


LO 
CM 


LO 


LO 


LO 


O 
C_> 


CO 

-J  •—> 
<C  CD 
►—  •— i 
O  -J 


co 


1—1 

CM 

O 
O 
O 

m 

CT> 

LO 

i—i 
O 

1—1 

CM 
LO 

LO 
CTt 
CM 

LO 

o 

CM 
O 

CM 

r«^ 

LO 

LO 
LO 

ro 

o 
o 
o 

LO 
CM 
CM 

CO 

o 

LO 

o 

O 
CO 

i—l 
LO 

o 

CM 
LO 
CO 

LO 
O 

CO 

«3- 

t—i 

CM 
CM 

cr> 

CO 

LO 

LO 
i-H 

CO 

O 
CO 

CM 
LO 

CM 
.CM 

«3- 
O 

LO 

O 
CO 

LO 

CO 
LO 
LO 

CM 
O 

A 

CM 
i— 1 

m 

o 

CM 

LO 
i-H 

o 

#1 

00 
i-H 
LO 

CO 
i-H 

i—i 
i—i 

LO 
CM 
00 

A 

i— 1 

CM 

i— t 

CM 

ro 

CM 
LO 

i—l 

o 

ro 

T—I 

i—l 

CM 

CO 

O 
CM 

i—i 

in 

r— 
LO 


o» 

Ol 

E 
o 
o 


CO 

CD 

CO 

Ol 

Ol 

CD 

CD 

CD 

CD 

CD 

+-> 

+-> 

-l-> 

-(-» 

+-) 

4-» 

+-> 

+-> 

+J 

+-> 

Ol 

CD 

O) 

CD 

CD 

CD 

CD 

CD 

CD 

CD 

Q. 

Q. 

Q. 

Q. 

Q. 

Q. 

Q. 

CL 

Q. 

Q. 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

o 

O 

o 

o 

O 

o 

O 

o 

o 

o 

c_> 

c_> 

C_3 

c_> 

C_) 

C_3 

o 

<_> 

C_) 

C_J 

■3 
s 

s 


c_> 

UJ 

■-o 
o 
cc 

Q- 


Ol. 
UJ 


co 


X 

UJ 


I 

oo 

o_ 

I 


LO 

_J 
I 


LO 


1— 

Q 

UJ 

2? 

Q 

CO 

►— < 

< 

1 

co 

I-H 

1 
1— 

co 

Q 

\\-> 

O 

o 

1 

CO 

i 

1— 

Q_ 

i— 

or 


C_) 
CO 


ro»— icMr>.p^oocooi —        cr>ooooor^CP>i— ii— ir«»CM 
r-»r^oor^p».r>.r^r^p»«.r>»LOr>.r-»r>»LOP,>~oor^co 

CncnO^CnCTiCT^CnCTlCTlCnCTvCTlCrtCTvCTlCTiCTlCTlCTi 


Q_ 
O. 


J= 

J= 

JT 

JO 

-M 

s_ 

i_ 

cr> 

cn 

CD 

CD 

T3 

CD 

<D 

CD 

■o 

-a 

3 

3 

3 

3 

r— 

CO 

-M 

-M 

I— 

r— 

O 

o 

O 

O 

CD 

•r- 

CO 

(/) 

a» 

CD 

1_ 

S- 

s_ 

c 

•  r— 

o 

■a 

f"~ 

rmm 

r— 

2 

c 

CD 

CD 

•  r— 

•r— 

C 

o 

o 

o 

o 

4- 

to. 

s_ 

r-~ 

i — 

r— 

O 

CD 

JZ 

-C 

«4- 

n- 

o 

n 

JO 

JO 

JO 

JO 

03 

(O 

CD 

CD 

CD 

CD 

r— 

C 

"O 

CJ 

u 

(/> 

(/l 

•f- 

r— 

(~ 

r^ 

r— 

t/> 

+J 

c 

£ 

s 

3 

S 

T3 

e 

r— 

c 

c 

C 

c 

S- 

S- 

S- 

S- 

i- 

4- 

+J 

>> 

O 

o 

O 

o 

3 

>> 

m 

<c 

fC 

fO 

ro 

f0 

fO 

fO 

fO 

T3 

ns 

fO 

<T5 

Q.  O 

3   Z 

i— l 

«d" 

r>» 

ro 

LO 

ro 

«3" 

C0 

00 

LO 

** 

CM 

i—l 

«?r 

CM 

i—i 

O 

r— 1 

«a- 

LO 

CO 

ro 

a* 

LO 

CO 

o 

cr> 

cr> 

«3- 

LO 

O 

LO 

CO 

00 

CM 

l"«x 

1—1 

CM 

CM 

CM 

LO 

CM 

ro 

CM 

«d- 

i— i 

ro 

ro 

T— 1 

CM 

LO 

ro 

i—i 

CM 

«d- 

ro 

f*N. 

OT 
CD 


ea:  o 
»—  2: 
00  ea: 


^3- 

^r 

«3- 

CM 

CO 

LO 

00 

^1- 

I— 1 

LO 

LO 

O 

LO 

^J- 

CM 

CO 

CO 

CO 

LO 

lo 

LO 

00 

lo 

O 

r— 1 

un 

O 

LO 

CM 

P-* 

•=*• 

«=*• 

i— 1 

«=r 

LO 

LO 

LO 

*3- 

<— t 

<Ti 

0 

r*~ 

I*"* 

CO 

<d- 

p^. 

CM 

O 

.00 

LO 

00 

1— 1 

cn 

1— 1 

CO 

CO 

00 

ro 

CM 

C\J 

lo 

cn 

CM 

«3- 

i^> 

LO 

Cn 

«3- 

Pv. 

cn 

0 

LO 

i—l 

00 

0 

LO 

0 

00 

r^. 

LO 

«3" 

CM 

co 

1— 1 

O 

i—l 

00 

cn 

co 

ro 

r^ 

CM 

CO 

cn 

LO 

r»» 

T— 1 

to 

1— 1 

-5T 

co 

0 

LO 

LO 

<3* 

LO 

«=j- 

00 

O 

O 

00 

0 

T— 1 

LO 

74. 


00 


CM 


LO 


or  «C 
cr>  1- 


«c  or 

1—  UJ 

LO  Q_ 


LO     LO 

co   co 


so. 

LO 


LO 


LO 


LO 


LO 


LO 


LO 


LO 


LO 


LO 
CM 


LO     LO 

CM     1— t 


LO 


LO 
LO 


LO 
LO 


LO     LO 
CM     LO 


LO 
O 
C_J 


CO 

_J  •— ■ 
<C   CD 

t—  - 

o  . 


0 
0 

CO 
LO 
00 

CM 
Cn 
00 

CO 
00 

0 

1— 1 
O 

LO 
LO 

1 — 

Cn 
00 
CO 

CM 
CT> 
LO 

LO 
O 
O 

0 
0 

LO 

i—l 
1— 1 

0 

LO 

t— 1 

r- 1 
00 
CO 

CM 
CO 

0 

r— 1 
LO 

CM 
«^- 
LO 

LO 

1 — 

r- 1 
r-H 
«3" 

CT> 

cn 

0 

CT> 
O 
O 

Cn 
1 — 
CO 

CO 
i—l 

00 

LO 
O 

00 
en 
en 

00 
i— 1 

LO 
cn 
00 

CO 
LO 
O 

LO 
CO 
O 

CO 
Cn 

cn 

<n 
CO 

0 

Cn 
cn 

cn 

LO 

co 

CM 
r—l 

0"> 
P-« 
1— 1 

O 
CM 

■51- 

CM 
CM 

CO 
LO 

«3- 

co 

I— 1 

CM 

CO 

co 

i—l 

CM 

CM 

LO 

1— 1 

i—l 

«d- 

CM 
CM 

co 

«— 1 

«— 1 
1—1 

r*» 

P^» 

cn 

CO 

CM 

m 

1—1 

^ 


co 

< 
I— 
co 


o 

or 

O- 


■ 

CD 

CD 

cu 

<L( 

<u 

cu 

a* 

CD 

+-> 

-»-> 

-M 

+-> 

+-> 

+-> 

4-> 

-t-> 

CD 

CD 

CD 

CD 

cu 

cd 

a* 

CD 

Q. 

Q. 

Q. 

Q. 

a. 

a. 

Q. 

E 

E 

E 

E 

E 

E 

E 

E 

1 

O 

O 

O 

O 

O 

O 

O 

O 

O 

C_> 

0 

\— 
1 

CO 

Q_ 

C_> 

c_> 

c_> 

c_> 

CO 
LU 

an 
1 

to 

Ll_ 
1 

co 

o_ 
1 

O 

Q_ 

>- 
CO 

CU 
LU 
> 
1— 1 

1 

co 

co 

co 

CO 

OH 

Q 

1— 

C_> 

C_> 

a. 

_l 

O 

Z3 

1 

1 

1 

co 

1 

LU 

2! 

O 

(— 

t— 

1— 

c_> 

h- 

cc 

1 

1 

z: 

CO 

2E 

■z. 

1 

3: 

0 

1— 

1— 

►—4 

C_) 

►— 1 

1— 1 

h- 

\—\ 

u_ 

CD 

CD 

CD 

■i-> 

+J 

■I-) 

CD 

CD 

CD 

^~ 

r~ 

r— 

CL 

CL 

CL 

E 

E 

E 

O 

O 

O 

O 

CO 

_l 

«3C 
—J 

(_> 

Q_ 

LU 

o_ 

CO 

3 

CO 

CO 


1—1    OC  1—1    1—1 


1—1   co   1—1 


c_> 

__l 

C_J 

<c 

LU 

< 

u_ 

or 

u_ 

CTi 


Px. 

CT> 


CT> 


p*~ 
cr> 


p>^ 


00 

00 

CO 

LO 

0 

O 

CM 

i—l 

*3- 

LO 

pv. 

CO 

p«v 

p«^ 

p*^ 

p-o 

p>» 

00 

p^ 

P^. 

00 

00 

00 

CO 

LO 

00 

cn 

cn 

en 

en 

cn 

CT> 

CTt 

cn 

CT> 

cn 

en 

cn 

cn 

o 
co 


o 


Q. 
Q_ 


o 

LU 

2: 


c 

CD 

s_ 

CD 

r— 

i_ 

CD 

> 
•r- 

O 

co 
CD 

■0 

c 

-0 

c 

-0 

• 

CD 

> 

•r— 

or 

CO 

31 

CO 

or 

<T3 

O 

CO 

co 

0 
0 

co 

or 

CD 

c 

CD 

C_) 

O 

I—l 

I—l 

j3 

I—l 

CD 

S- 

1 — 

-O 

JD 

i- 

s_ 

1 — 

s- 

S- 

(T3 

+-> 

r— 

• 

t— 

CD 

CD 

^~ 

CD 

0 

-E 

3 

fO 

0 

•  i— 

CD 

CD 

•r— 

CD 

T3 

•O 

U 

u_ 

C_) 

or 

s: 

z 

ST 

O 

Ci 

SI 

Q 

■a 

r— 

^~ 

CD 

(O 

C 

- 

CD 

CD 

>> 

>■> 

LO 

E 

CD 

1 

1 

1 

1 

1 

1 

1 

1 

1 

| 

1 

»o 

•r— 

•<— 

(O 

03 

0 

•p" 

3 

c 

<4_ 

Lt- 

3 

2 

S- 

S. 

^: 

< 

«=£ 

■=c 

«c 

<c 

<: 

-a: 

< 

■=t 

<: 

<C 

->> 

T3 

T3 

TJ 

-O 

r"-» 

i- 

-M 

or 

or 

or 

or 

or 

or 

or 

or 

or 

or 

rr 

m 

CD 

ai 

CD 

CD 

CD 

CD 

CD 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

c_>  • 

Cl.   o 


p«>.   cn 

CM    CM 


O 
t— I 


1— I  (O 
i—l  CM 
*3-    LO 


CO 
O 
LO 


CO 
LO 


CO 

cn 
co 


cn 

LO 


cm   cn   lo   LO 
i-h   cm   cn   CM 

CO     LO     i— I     CM 


o 

p^ 

LO 


LO     CO 
LO     r-H 

lo   r»» 


CO 

o 
ro 

r— 1 

p>» 


p»«. 


LO 

O 
1 

CO 


■^ 

r>» 

ro 

CTt 

cr< 

r^ 

p»» 

LO 

<T> 

to 

00 

o 

>5i- 

00 

ro 

CXi 

CO 

r-* 

CO 

«£. 

<y> 

O 

«3" 

CM 

ro 

00 

1—1 

CT> 

CT> 

CM 

o 

o 

LO 

CO 

<sO 

CT> 

00 

i— 1 

or 

lo 

LO 

<T> 

Lf) 

«* 

LO 

CTi 

r— 1 

lo 

«d" 

o 

00 

CTi 

CO 

CO 

CT> 

T— 1 

LO 

LO 

o 

00 

o 

ro 

ro 

00 

LO 

i—i 

CTi 

00 

LO 

«=}- 

C\J 

i-H 

CNJ 

«3- 

1 — 1 

uj  z 

«* 

r^ 

cy> 

ro 

ro 

CM 

o 

<3" 

CvJ 

O 

lo 

"3- 

to 

o 

ro 

p>» 

1— 1 

o 

t—   Z2 

ro 

CTi 

LO 

ro 

oo 

r^ 

lo 

LO 

*3- 

00 

00 

LO 

cr> 

to 

CNJ 

1—1 

<£  O 

A 

A 

ft 

ffl 

*l 

01 

h—  si 

1—1 

r—t 

o 

<?J- 

CM 

i-H 

co  «a: 

i-H 

1—1 

75. 


<C  CD 

or  «C 
to  t— 


•a:  or 
t—  UJ 
LO  o_ 


s« 

>s 

>« 

SS 

>« 

*« 

>« 

>S 

*e 

>« 

*« 

>s 

S« 

Vi 

>« 

>« 

>« 

*e 

o 

LO 

r*. 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

CM 

CM 

i— t 

CO 

CM 

ro 

i—l 

ro 

i-H 

CM 

i-H 

i— 1 

CM 

i-H 

i— i 

i— 1 

LO 
O 

o 


CO 

_)  •— ' 

<  CD 

r-  •— • 
O  —I 


co 

I— 
<x. 
r— 

LO 


CXi 
CM 
CO 

O 

cn 

LO 

o 
o 
1^ 

LO 
i-H 
t—t 

CT> 
LO 
LO 

CM 
CM 

CTi 
LO 
LO 

CM 
i-H 

ro 

i — 
i—i 

o 
o 
o 

LO 
i— I 
CM 

LO 
CO 

ro 

i-H 

CM 

LO 

LO 
LO 
LO 

i— i 

00 
LO 

CM 
i—l 

LO 

CX> 
00 

CO 
00 

LO 

CM 
CM 

ro 

o> 
ro 

CD 
LO 

1—1 

LO 

ro 

LO 

O 

cn 

00 

LO 
CM 
i-H 

o 

CM 

ro 
CO 

i—i 

LO 
VO 

cr> 
i—i 
o 

CM 

1—1 

LO 

00 

^1- 

CXi 

CTi 

ro 

LO 

ro 

CM 

CM 

rH 

LO 

LO 

CM 

i-H 

ro 

CM 

1— I 

LO 

CM 

en 
i—i 

>3- 

00 

CU 

CD 


O 
C_J 


Ol 

cu 

-l-> 

-t-> 

CD 

Ol 

r— 

r— 

Q. 

Q. 

E 

E 

o 

o 

c_> 

C_3 

<L» 
CU 


O 
C_) 


CU 

+-> 

a* 

a. 
E 
o 
o 


CjJ 
<D 


O 
O 


CU 
+■> 
CU 


o 

C_> 


CU 
4-> 
CU 


o 


* 


CD 

y 

< 

cr: 

OT 

LU 

<c 

t— 

cd 

o_ 

r— 

o3 

o 

O 

or 

UJ 

■z. 

LO 

3= 

^T> 

I—l 

CD 

1— 

O 

2: 

a 

Z  C_) 

C£ 

Q 

i 

— i  <=C 

O. 

<: 

co 

1—         3U. 

CO 

Q_ 


co 

C_) 


CO 

Q_ 


51 

o  «c 

I— 

u_ 

_l  1— 

ZD 

1 

U_  CO 

CO 

o 

h- 

CO 

O- 

1 

sr 

a8  CC 

c_> 

1 

co 

i— i 

LU 

1 

h- 

D- 

i 

1—  1— 

1— 

•^ 

1 

CO 

SI  LU 

2T 

I—l 

(— 

Q_ 

-h  s: 

i—i 

or 


to 

CO 


CT> 
LO 

o> 


r«* 

CTi 

00 

LO 

CTi 

CT> 

00 

LO 

LO 

CT» 

LO 

LO 

LO 

LO 

CO 

o 

«3- 

i—l 

r^ 

LO 

LO 

00 

CO 

LO 

00 

CO 

CO 

Px- 

LO 

00 

00 

r*. 

r^ 

r*». 

(T> 

cn 

CTt 

<Ti 

CTi 

CTi 

CT» 

CT» 

CTi 

CTi 

CT> 

CTt 

CT> 

cn 

00 
CTi 


CU 
CO 


T3 

■a 

</> 

O 

r— 

C 

c 

CU 

•i— 

z 

fC 

ro 

r— 

-M 

C 

-l-> 

C 

< 

r— 

1— 

s_ 

C 

E 

O 

3 

3 

o 

i—i 

i—i 

-JZ 

o 

3 
-t-> 

CO 

-M 

O 

4-> 

-C 

_l 

CJ> 

o_ 

c 

O 

-t-> 

CO 

cn 

o_ 

s- 

4- 

rt3 

CO 

(/) 

CU 

3 

O- 

cu 

CU 

• 

X 

3 

C 

r— 

O 

< 

CU 

CU 

o 

o 

cr 

-M 

o. 

S_ 

S- 

Q 

Q 

2: 

u_ 

CO 

CO 

o 

fT3 

o 

>> 

CU 

CD 

u. 

(O 

.c 

JO 

s- 

"O 

3 

3 

O 

i 

1 

i 

1 

1 

LU 

1 

C_> 

1 

CU 

3 
JO 

i_ 
o 

co 

CU 

o 

o 

cn 

ro 

cn 

<T3 

UJ 

<c 

<t 

<c 

<H 

<c 

< 

< 

cC 

< 

<=C 

T3 

*+- 

r— 

S- 

CO 

-M 

+J 

2^ 

or 

or 

or 

or 

or 

or 

or 

or 

or 

or 

-o 

i — 

r— 

c 

c 

c 

c 

<t 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

•i— 

•r- 

•r- 

•r- 

o 

o 

o 

o 

o     • 

1 

o.  O 

CO 

3    Z 

LO 

«3- 

O 

I 

CO 


LO 


00 


o 

LO 


ro 

o 

i 

o 

LO 


CM  .—1 

CTi  ro 

>—i        r^ 


CM 

o 
I 

ro 

LO 


CT»  LO 

00  O 

r^        ro 


CM 


CTi 

O 
ro 


LO 
LO 

^1- 


LO 

O 

CM 


CM 

ro 
ro 


LO 
CM 


LO 


ct 


»—  s: 

CO   < 


lo 
Cn 


LO 

co 


p-^ 
lo 


p^        cn 
o      lo 


t—t  no 
lo  O 
cm        co 


to 


O 

LO 


Cn 
CO 


LO 
t-H 
O 

ID 

cn 

CO 

00 

O 

lo 

p^ 

i-H 
C\J 

CO 
00 

o 
o 

o 

i-H 
LO 

LO 

co 

i-H 

p-* 

iH 

LO 
CO 

o 

00 
CM 
CO 

P^ 

LO 

CM 
O 
00 

CM 
P-^ 

o 

00 

to 
lo 

LO 
LO 
C\J 

i-H 

t— 1 

co 

CT» 
LO 
LO 

LO 
LO 

LO 

<n 

CO 

LO 
CO 

o 

P^ 

00 

•3- 

LO 
CO 
CM 

LO 
CT» 

00 

CO 

i-H 
<3" 

«3" 
en 

T— 1 

CT> 

Cn 

co 

t-H 

76. 


CM 


CM 


CO 


21  UJ 

or  «c 


r—  (O 

<  or 

r—   UJ 


>« 

^ 

>« 

■*« 

<J* 

>« 

** 

*« 

>5 

>e 

>* 

** 

^ 

*« 

*s 

S« 

>« 

>S 

<** 

LO 

LO 

LO 

t-H 

LO 

LO 

LO 

O 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

t-H 

i-H 

T-H 

i-H 

CM 

T-H 

t-H 

CO 

i-H 

T-H 

T-H 

T-H 

t-H 

LO 

i-H 

CM 

i-H 

CM 

CM 

co 
o 
<o 


CO 

—    H 

O  - 


«3- 
o 
o 

LO 
CM 
00 

t-H 

T-H 

o 
p*» 

1-H 

Cn 
LO 

no 

LO 

co 

LO 

en 

LO 
LO 

CM 
i-H 
t-H 

o 

CD 
00 

o 
o 
o 

o 
o 

LO 

o 
en 

p^ 

CM 

CO 
CM 

o 

t-H 

co 

«3" 

00 

o 

CM 

o 
en 

CM 

CO 
i-H 
<3" 

en 

O 

CM 

CM 

T-H 

00 

cn 
en 

CO 
LO 

CM 
O 

p^ 

LO 

T-H 

o 

00 
CM 
P^ 

i-H 
CO 

o 

CO 
CO 
LO 

p«* 
co 

CM 

o 

00 

LO 

LO 
LO 

en 

LO 

cn 

co 

LO 
LO 

LO 
CM 

cn 
cn 

CO 

LO 
CO 
LO 

00 

t-H 

** 

O 

t-H 

p^ 

«3- 

T-H 

i-H 

co 

1^ 

t-H 

CM 

CM 

LO 
t-H 

LO 

LO 

t-H 

i-H 

•» 


LO 

r— 

(— 

LO 


CU 

Q. 
E 
O 
<_> 


O 


CO 

LU 

o 

cc 


I 

CO 
Q. 


LO 

CO 


I 
LO 
Q_ 

I 


<L> 
+-> 
CD 

Q. 

E 

o 

CO 


C5 
Q 


LO 
I 


LO  >-h 

o_  co 

I   21 


I 

CO 


or 

I 

co 

o_ 


co 

<c 
m 

UJ 

or 
i 

CO 
Q_ 


CU 

CU 

-l-> 

+-> 

CD 

CU 

r— 

r— 

O. 

CL 

E 

E 

o 

o 

co 

CO 

Q 

co 

i 

co 

_ i 

CO 

i 

O- 

l— 

1 

z 

CO 

CO 

t— 1 

co 

CO 

1 

1 

1 

y 

»— 

1— 

u_ 

21 

21 

i 

i— i 

1— 1 

co 

i 

1 

o_ 

r— 

1— 

CU 

CU 

CU 

<D 

CU 

+-) 

+-) 

4-> 

+-> 

+-> 

CU 

CU 

CU 

CU 

CU 

p— 

^— 

r— 

r— 

r— 

a. 

Q. 

o_ 

a. 

Q. 

E 

E 

E 

f= 

E 

o 

o 

o 

o 

o 

CO 

CO 

CO 

CO 

CO 

co 

CO 

.—1 

a. 

1 

i 

CO 

o_ 


Q 

Q 

< 

I 


CO 


a: 


CO 

co 


r-». 

>d- 

00 

i-H 

o 

r>* 

CO 

r*^ 

00 

r-» 

CT> 

en 

en 

en 

CTi 

t-H 

CO 

LO 

CM 

r«» 

p-». 

i — 

r^ 

p^ 

r»«. 

CM 

00 

i-H 

i— i 

CO 

00 

00 

oo 

r^ 

r^» 

r^ 

r->. 

00 

p>^ 

p^ 

p^ 

p-^ 

p»~ 

en 

CTt 

cr> 

en 

en 

<n 

cr» 

en 

en 

en 

en 

en 

<n 

en 

co 


— 

Q. 

< 


CO      • 

o_  O 


. 

"O 

o 

O 

r— 

i_ 

i- 

CU 

o 

o 

•1— 

JO 

JO 

JZ 

<4- 

•o 

T3 

-a 

TD 

T3 

-M 

+-> 

c 

CU 

CU 

CD 

CU 

CU 

Jvi 

s. 

1_ 

i_ 

S- 

5- 

5_ 

i_ 

o 

1 — 

1 — 

3 

cn 

cn 

O 

-o 

4-> 

o 

o 

o 

o 

o 

O 

o 

+J 

4-> 

+-> 

o 

"O 

T3 

o 

1 — 

CU 

QJ 

CU 

«+- 

M- 

u- 

M- 

n- 

O- 

a. 

Q- 

-M 

+-> 

i- 

•r— 

•r— 

s- 

eu 

3 

3 

JXL 

"O 

-a 

T3 

•a 

-a 

>> 

>^ 

E 

«C 

<c 

o 

S_ 

s_ 

CO 

•  r— 

cr> 

CD 

-t-> 

u 

CU 

CU 

CU 

CU 

CU 

1_ 

s- 

ra 

JO 

JD 

JO 

LV- 

rO 

fO 

c 

3 

CO 

CO 

CO 

CO 

CO 

3 

3 

JZ 

JC 

JC 

JZ 

JZ 

JZ 

JZ 

JZ 

-M 

4-J 

r<3 

-»-> 

.a 

J3 

+J 

-(-» 

+J 

+-> 

-t-> 

+-» 

4-> 

+-> 

C 

C 

JZ 

C 

3 

2 

3 

2 

2 

2 

2 

s_ 

c. 

s_ 

c. 

s_ 

S- 

i. 

s. 

o 

o 

rO 

f0 

CU 

CU 

CU 

CU 

CU 

CU 

CU 

o 

O 

o 

O 

o 

o 

o 

o 

s: 

2T 

z 

o 

LO 

o 
1 

z 

z: 

21 

21 

* 

21 

21 

i-H 

CO 

o 

CO 

en 

<* 

«3- 

«cr 

p«- 

p^ 

t-H 

LO 

O 

LO 

P^. 

LO 

CM 

00 

CO 

CM 

o 

i-H 

p^ 

en 

p^ 

p*» 

p»» 

i 

o 

en 

cr> 

CO 

cn 

«3" 

CM 

00 

o 

o 

CO 

r-^ 

CO 

*d- 

i-H 

^r 

^f 

«3- 

■21 

CO 

CO 

CM 

CM 

LO 

^~ 

CM 

CO 

CM 

CM 

•^ 

CM 

00 

r>» 

<a- 

P^ 

<=* 

LO 

co 

O 

CO 

lo 

r*» 

O0 

OO 

<=t- 

CM 

O 

1— t 

LO 

< 

00 

00 

to 

0 

cr 

r-* 

«3" 

co 

p»» 

0 

LO 

LO 

00 

LO 

co 

CO 

lo 

00 

LO 

1 — 

O 

lo 

r— 1 

CM 

00 

lo 

00 

«s»- 

C\J 

0 

p^ 

0 

CO 

t— I 

LO 

cr» 

CM 

CO 

•-H 

<^- 

«^- 

CTi 

co 

0 

CT 

lo 

00 

co 

^ 

«3- 

0 

C\J 

O 

co 

CO 

cr> 

co 

CM 

LU  ZZ 

r»» 

CO 

CM 

H 

r*» 

00 

«3- 

00 

lo 

CO 

co 

LO 

<3- 

^3" 

f^s. 

LO 

LO 

r-^ 

O 

t—  o 

<3- 

O 

CM 

C\J 

lo 

co 

lo 

LO 

LO 

1— 1 

00 

^ 

co 

LO 

r-» 

LO 

LO 

<C  O 

A 

n 

r* 

#% 

n 

•—  21 

CO 

C\J 

<— 1 

0 

^r 

00  <c 

.—1 

77, 


CC  «=C 


<C  OCT 
t—  LU 
CO   Q- 


>« 

>e 

** 

>« 

*« 

>9 

*s 

>« 

>s 

** 

*« 

>e 

*9 

*S 

>*1 

>9 

as 

*« 

Vi 

LO 

LO 

O 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

O 

LO 

O 

LO 

LO 

LO 

LO 

LO 

LO 

1— 1 

t— 1 

CM 

1— 1 

OO 

1— 1 

1— ) 

i—l 

.—I 

T-l 

CO 

CM 

cr 

LO 

i-H 

LO 

CM 

«— 1 

CO 

CO 
o 
o 


CO 

_l  ~ 
O  —J 


CO 

►— 

1— 
to 


00 

LO 

LO 

CM 

O 
LO 
O 

CT 
LO 
CO 

*3" 
VO 
LO 

0 

CT 

0 

CO 

00 
00 

1— 1 
CO 

«— 1 

r— 1 
CM 
P«^ 

O 
LO 
00 

CT 
LO 
CM 

00 
0 

CTi 
CM 
CM 

LO 
CM 
CM 

LO 

«3- 

0 
0 
0 

LO 

00 

LO 

0 

co 

CT 
00 

.—1 
^- 
CM 

•—1 
CM 

CM 

«— 1 

co 
cr 

CM 

CM 
CM 
CT 

LO 
LO 
P>» 

LO 
CM 
CM 

LO 
i-H 
«— 1 

O 
LO 

p^ 
0 

co 

LO 

en 

0 
cr 

00 
CTi 

0 

LO 
CM 
00 

0 

CO 

>3- 

CM 


CO  1— 1 


CD 

CD 

-l-> 

-»-> 

CO 

CD 

^~ 

r— 

O- 

Q. 

E 

E 

O 

O 

0 

c_> 

co 

q: 

ea: 

q. 

^ 

LU 

LU 

h— 

q: 

1— 

C_) 

1— 1 

LU 

q: 

co 

T> 

LU 

1 

O 

3 

1— 

C£ 

LU 

2: 

O. 

CO 

»— 1 

CD 

CD 

-M 

4-> 

CD 

CD 

^~ 

^~ 

o_ 

Q. 

E 

E 

O 

O 

c_> 

O 

O 

Q 

_J 

CO 

1 

en 

0 

1— 

1— 

co 

ZD 

1 

O 

h- 

1 

2T 

1— 

1— • 

Z 

1 

l-H 

CO 

1 

C_) 

1— 

00 


CD 
CD 


O 
C_J 


CO 

Q. 

I 


CO 


CO 


CM 


00 


CD 

CD 

CD 

CD 

CD 

CD 

+J 

+-> 

+-> 

+-> 

-M 

-(-> 

CD 

CD 

CD 

CD 

CD 

CD 

1— 

^~ 

r^ 

^~ 

^« 

r— 

o_ 

CL 

Q. 

Q. 

Q. 

a. 

E 

E 

E 

E 

E 

E 

O 

O 

O 

O 

O 

O 

C_J 

C_3 

c_> 

C_) 

c_> 

O 

CM 


CD 
+J 
CD 

Q. 
E 
o 
o 


co 


CD 
4-> 
CD 


O 
C_) 


CO 


3 
J 

> 
* 


co  co 

•^ 

Z 

O  LU 

1   1 

>— 1 

1— 1 
1 

CO 

Q_ 

co  2: 

CO 

CO 

CO 

1 

—I  Li_ 

<_> 

Q_ 

Q_ 

1— 

Q 
O 


CO 
<_3 


0 

1 

1— 

CO 

2= 

Q- 

l-H 

1 

1 

h- 

s: 

z 

U_ 

1— < 

1 

1 

CO 

CO 

1— 

Q_ 

Q_ 

LU 


o 
co 


CM 

LO 

LO 

P-^ 

LO 

LO 

CO 

P*v. 

LO 

LO 

CO 

P>» 

00 

P^» 

P** 

P>^ 

P^ 

P*^ 

P>v 

P>^ 

CTi 

CTi 

CTi 

CTi 

CTi 

CTi 

CTi 

CTi 

CTi 

CTi 

00       00       p>^       p^ 

LO  LO  P-^  00 

CTi  CTi  CTi  CTi 


00 

p»* 

CTi 

CTi 

LO 

r-^ 

00 

LO 

r-^ 

00 

CTi 

CT 

CT» 

CTi 

CTi 

Q 

Q 

V- 

CO 

co 

~^ 

< 

CD 

CD 

0 

r— 

r— 

I-H 

ITJ 

to 

_) 

■a 

T3 

— 

sz 

sz 

Q_ 

0 

0 

<C 

0 

0 

an 

Ll_ 

CO 

I 

1 

>, 

O 

CD 

CD 

e 

T3 

T3 

s- 

T3 

cn 

CT> 

fO 

S- 

t_ 

CD 

O 

LU 

c 

C 

CD 

O 

O 

E 

-O 

21 

rC 

m 

r— 

L»- 

L>- 

r— 

(T3 

<C 

i_ 

t_ 

t_ 

X 

X 

fO 

CD 

O 

0 

O 

CO 
O 

0 

0 

Q_ 

Q- 

c_>  • 

CO 

0 

«3" 

CT 

LO 

CTi 

LO 

c  0 

CTi 

r^ 

CM 

P-^ 

»d- 

P*. 

CT 

-3c  *=• 

LO 

CM 

LO 

CO 

CM 

CM 

LO 

>>  *   >> 

■a  -a 

o  o 

X)  .a 

re  m 

CD  CD 

ex.  o. 


-0 
'cd 


a» 


CD 


CD 


CD 


CD 
s_ 
CD 
O. 
Q. 
CD 
Q_ 


(/l 


Lt- 
co 

+-> 


CO 
-t-> 


C|- 

co 


> 
c 

Q_ 


> 
C 

Q_ 


+-> 

3            >>  >> 
OOO 

E         c  c 

>,         ■.-  -r- 

1—3  3 

Ql.          C7  Of 


CO 

P^. 

r«» 

p-^ 

P^ 

LO 

1 

CM 

CO 

LO 

CM 

LO 

LO 

CT 

p>» 

CO 

LO 

P>» 

«3- 

CM 

CM 

CM 

LO 

O 

CTi 

CO 

CM 

CM 

t— « 

t— t 

pv. 

00 

«3- 

LO 

1— 1 

«3- 

LO 

OT 
CD 


<c  o 


0 

IX) 

CTi 
CM 
O 

LO 
O 
LO 

CM 
LO 
CO 

lo 

CTt 

LO 
CTt 

CM 
CO 
CO 

1^ 

LO 

T-4 

CO 
LO 

CM 
CM 

LO 
r-H 
CTi 

0 

LO 

00 

CTi 
CO 

LO 
CM 
LO 

CM 
r— 1 

r-s. 

CM 
CM 
r-H 

LO 

CO 

1— ) 
O 
cr> 

CTi 

r-l 

CTi 

O 
LO 
r— 1 

LO 

CM 
CM 

r— 1 

CO 
CM 

LO 

1— 1 

CO 

0 
0 

00 
00 

lo 
co 

LO 

r-H 

00 

LO 

00 

1 — 

co 

LO 
LO 

•3- 

CTi 

*3" 
OO 
CM 

O 

CO 
CM 

CO 

CO 
CTi 

r»* 

t— 1 

CO 
r-l 


78. 


CM 


CM 


CO 


co  a_ 


«c 

CD 

* 

or 

et 

• 

0 

t— 

2? 

** 

>s 

*S 

>« 

** 

>9 

>« 

>* 

*s 

>« 

*S 

>5 

>« 

>« 

*S 

*S 

<i* 

^ 

>« 

_ 

LlJ 

LO 

LO 

r>* 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

O 

0 

CO 

LO 

t— 

0 

LO 

co 

LO 

r-H 

CO 

<c 

or 

1 


CO 

o 
0 


CO 

_J  ~ 

<C  CD 

I—  *— 
O  -J 


CTi 
CTi 

«3" 

CM 

CM 

1— 1 

0 

CTi 

a> 

LO 
r-H 
CM 

CM 
i— 1 

LO 
CM 
CM 

1— 1 

LO 
LO 

CO 

co 

LO 
LO 
O 

CO 
LO 
LO 

LO 
LO 
r-H 

0 

LO 

LO 

CM 
r— 1 

00 
CM 

1—1 

LO 
O 

O 

CO 

1— 1 

0 
0 
0 

CTi 
CO 

00 

CM 
LO 

en 

r-l 
r-H 

CM 
CTi 
CO 

CTi 
LO 
CO 

LO 
LO 

co 

CO 
CM 

CTt 
f— 1 
co 

CTi 

O 
LO 

LO 
CTi 
CM 

LO 
LO 

LO 
t-H 

r-H 
CO 
1— 1 

CO 

r— 1 

1— 1 
cn 

CO 

«3" 
LO 
i—l 

LO 

t— • 

t— 1 

.t— 1 

CO 

LO 

CO 

CM 

CM 

«d- 

CO 

00 

^1- 

CO 

«a- 

ai 

a> 

0J 

a> 

-t-> 

■+-> 

+-> 

+-> 

00 

CO 

cu 

a* 

ai 

=> 

r— 

r— 

t— 

1— 

f— 

CL 

CL 

Q. 

CL 

«t 

E 

E 

E 

E 

(— 

O 

O 

O 

O 

co 

O 

O 

O 

C_3 

<u 


o 
c_> 


a» 
-t-> 

a> 

CL 

E 
o 
0 


a» 

-M 

a* 

O- 

E 
O 
c_? 


+-> 
a> 

Q. 

E 
o 

C_) 


-t-> 
a» 

CL 

E 
o 

C_) 


QJ 
+J 

a* 

CL 

E 
o 
o 


1 


V 


co 

o_ 

t— 

1 

0 

co 

— 

<_> 

s 

1 

0 

I— 

or 

7T 

a_ 

l-H 

CO 

C_5 

I 


I 

CO 

o_ 


CO 


or 


co 

CO 


CO 

CO 

I 

Q 

o 


co 

o_ 


I 

co 

Q. 

I 


o 

I 


CJ 

<: 


C_) 

o 
or 
o_ 


CD 

o 


CO 


I 

co 

Q. 

I 

CO 

-J 
I 


a 

Q 

0 

O 

2: 

S 

co 

CO 

o_ 

Q_ 

h- 

1 

1 

^r 

s: 

s: 

HH 

U- 

u_ 

1 

1 

1 

CO 

I— 

1— 

Q_ 

z: 

z 

1 

l—  c_> 

1— 1  l_l_ 
I 

S   UJ 

u_  o 

CO  __1 

Q_  CO 


CO 

CL- 


OT 


CO 


r^         LO         CO         r-«»         CM 
r^        r>~.        lo        r^        00 

CTi  CT>  CTt  CTi  CTt 


1— t 

r*» 

CM 

r-H 

CM 

t-H 

CO 

P** 

O 

P-* 

LO 

CTt 

CM 

CM 

CO 

r^ 

r^ 

00 

r^ 

CO 

1^ 

r^ 

co 

00 

CO 

LO 

00 

r^ 

en 

CT> 

CT. 

CT» 

CM 

CTi 

CTt 

CTt 

CTt 

CTt 

CTt 

CTt 

CTt 

CTt 

o_ 

o_ 


o 


C_)       • 

CL.    O 


c 

>i 

JZ 

-a 

+j 

+-> 

+-> 

0 

&_ 

<u 

a> 

CL 

E 

en 

cn 

c 

s- 

s_ 

s. 

4-» 

3 

+J 

+j 

• — 

<T3 

c 

c 

QJ 

<o 

0 

0 

0 

«/) 

to 

l/> 

j=> 

fO 

ro 

O 

x: 

•1— 

•r- 

c. 

r— 

Q. 

Ol 

O- 

1 — 

E 

E 

E 

3 

3 

CO 

3 

3 

T3 

c 

T3 

T3 

CO 

-^ 

^Z 

_*: 

-2^ 

03 

a» 

m 

<u 

CO 

cn 

•  r— 

+J 

+-> 

c 

>> 

T3 

fO 

> 

O 

O 

CJ 

CJ 

5^ 

• — 

r— 

1 — 

3 

3 

r— 

•  r— 

•r— 

m 

ro 

a* 

ai 

ai 

O 

O 

O 

0 

O 

fO 

m 

m 

(T3 

(TJ 

(T3 

CJ 

U 

or 

or 

or 

or 

or 

or 

or 

or 

or 

or 

CO 

CO 

CO 

co 

CO 

1 

CO 

CO 
r-H 

CO 

LO 

CO 

CO 

r— 1 

r-H 

r-H 

*T 

LO 

CO 

CTt 

CM 

0 

CTt 

CTt 

CTt 

>^- 

1 

CTi 

r-H 

0 

LO 

O 

CM 

r«^ 

CTt 

LO 

LO 

CM 

LO 

0 

CTt 

CTt 

at 

CO 

CTt 

LO 

*3- 

CO 

r— ( 

•S^- 

LO 

«3- 

CO 

CM 

LO 

CM 

LO 

«3- 

CO 

«3" 

«* 

«* 

LO 

^ 

a> 

s- 
3 

JD 
O) 
CO 


CO 
CM 


or 

13 


«c  o 

CO  e£ 


to 
«3" 

00 
LO 

t— 4 

IT) 

•si- 

ro 

p^. 
ro 

p^ 

00 
00 

cn 

OO 

00 

OO 
i— 1 
O 

p^ 
ro 
ro 

tO 

o 
en 

00 

00 
CM 
CM 

O 

H 

«3" 

o 

i— 1 

C\J 
i— 1 

te 
i— i 

CM 

tO 

<3" 

lO 
LO 

*d- 

o 

00 

oo 
ro 
O 

LO 

«3- 

LO 

p-» 

OO 

CT> 

lo 

00 

t— 1 

O    O    O    OO    r— I 

o   lo   o   to   o 

o    CM    O    fH    to 


r^ 

O 

CM 

en 

LO 

CM 

lo 

OO 

r— 1 

lo   lo   o   lo  r— i 

CM     lO     LO     OO     CM 

to    r>»    O    to    ro 


to 


ro 


to 


<o 


CM 


CM  CM  «3" 

CM  00  O0 

CX>  00  CO 


75. 


or  <c 

C3  t— 

LU    UJ 

<t  a: 


>« 

*« 

>* 

>« 

S* 

>? 

>« 

>* 

*S 

>« 

>« 

>« 

>e 

>« 

>« 

>« 

>« 

>« 

>S 

>* 

LD 

«3" 

O 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

«— 1 

i— 1 

OO 

CM 

i— 1 

LO 

CM 

i— 1 

t— 1 

r—i 

i— < 

LO 

CM 

CM 

«— I 

t— 1 

CM 

LO 

i— 1 

i—( 

I/O 

o 


CO 

_i  <— • 

I—  .— 
O  _J 


en 
ro 
to 

to 
o 
to 

CTl 
CTl 

o 
o 
en 

CM 

•  LO 

i—l 

CM 
LO 

<3" 

oo 

LO 

LO 
OO 

1—1 

LO 

p^ 

o 
o 
to 

OO 
CM 

ro 

O 
O 
O 

o 
o 
o 

o 
o 
o 

CM 

1—1 

CM 

o 

00 
CM 

I— 1 

o 
o 
o 

CM 

en 

en 
to 

•3- 
to 
p»* 

LO 

t— t 

LO 

to 

00 

OO 
O 
OO 

00 
LO 
LO 

OO 
CM 
OO 

Cn 
00 

ro 

00 

to 

en 
to 
i— t 

CM 

oo 
1-^ 

i—i 
i— i 

O 

o 

LO 

1—1 

CM 

o 

o 
o 
o 

1—1 

o 
en 

to 

00 
CM 

1—1 
<* 
1—1 

oo 
oo 

LO 

LO 

o 
to 

«* 

ro 

CM 
i— 1 

i— 1 

r— 1 

CM 

oo 

LO 

i—i 
t— ) 

to 

CM 

1— ( 
1—1 

p^ 

o 

1—1 

1—1 

p^ 

CM 
LO 

to 

o> 

Ol 

01 

a* 

+j 

+j 

-(-> 

+j 

oo 

at 

<u 

at 

ai 

— ) 

^~ 

p— 

^~ 

^-» 

1— 

Q_ 

Q. 

o_ 

o. 

<c 

E 

E 

E 

E 

h- 

o 

o 

o 

o 

OO 

c_? 

o 

o 

C_) 

oo 

o. 

1— 1 

LxJ 

LU 

1 

1 

OO 

2: 

LU 

oo 

• 

1 

1 

1 

C_) 

oo 

OO 

t— 

CO 

< 

o. 

Q_ 

c_> 

<c 

u_ 

1 

1 

__ 

nz 

y- 

oo 

>-} 

LU 

1— 

zo 

_i 

o 

or 

I—l 

o 

i 

or 

oo   or 

i 

oo 

o_ 

oo   or   to 

\— 

C_) 

ai 


o 


oo 

Q_ 
I 


OO 

or 


a» 
a* 


o 

CO 


x 

o 

\— 

LU 
Q 

I 

oo 

C_5 


at 
at 

O- 

E 
o 


at 

-M 

at 


o 
o 


oo 

o_ 

i 


oo 

_j 
i 


oo 

Q- 


« 


OO  i— i  t— i 


or 


c_> 
oo 


CM  *3" 

oo       oo 

CTl  CT> 


*t        <Ti        r^ 
r>^        to        r-» 

CT»  CTl  CTl 


r^ 

CT> 

LO 

CM 

en 

to 

p^. 

i—i 

O 

to 

to 

en 

p^ 

CM 

•^* 

00 

to 

oo 

00 

r«. 

oo 

00 

r^ 

p^ 

r^ 

p*^ 

to 

00 

P-o 

00 

cr> 

en 

en 

cn 

en 

en 

en 

en 

en 

en 

en 

en 

en 

en 

en 

-— 


Q 


at 

i_ 

at 
oo 


to 

at 

s» 

oo 


>1 

s- 

</> 

at 

s- 

oo 


at        at 
cn       en 

"O  T3 


a 
at 

E 
O 

OO 


a> 

ai 

E 
O 

oo 


a> 
i/) 

s- 
at 

E 
O 
OO 


s_ 


jQ 


Z3  3 

O  O 

O0  OO 


OO 
X 

at 
to 


O 
OO 


o  • 

00 

to 

1 

"3- 

to 

oo 

a_  o 

oo 

«3- 

»* 

to 

CM 

to 

3  Z 

*3- 

*3- 

r^ 

i— t 

*fr 

to 

en  «3-  p-^ 
p>»  p^  oo 
i— i         to         P»» 


oo 

x 

at 

CO 


3 
O 

oo 


to 

LO 

«3- 


oo 

X 

a> 
</) 


3 
O 
OO 


oo 
o 

I 

to 

LO 


oo 

X 

at 
(/> 
co 


+-> 

3 
O 
OO 


<3" 

o 
to 

LO 


oo 

X 

at 
to 
to 


3 
O 
OO 


«3" 
CM 


O0 
X 

a 

CO 

co 


o 
oo 


or 

CM 
CM 
CM 


OO 
X 

a 

CO 
CO 


4-» 

3 

o 
oo 


00 
00 
CM 


at 

TO 
(T3 


O 
OO 


00 

en 

CM 


a> 


at 
cn 


4- 

a> 
o 

QJ 
O- 

oo 


*3- 

cn 


s- 
a» 
u 
c 
a» 
o_ 
oo 


<4-  s- 

cn  jd 

c  ^: 

■r-  u 

s-  o 

Q.  +J 

OO  oo 


P^  00  <— t 

tO  LO  OO 

OO  CM  «3" 


i—l 
CD 

en 

CM 
VO 

VO 

o 

VO 
VO 

CM 
VO 

CO 
LO 
i—l 

CM 
t— I 
O 

VO 

LO 
i—l 
VO 

T—l 

O 

Lf) 

VO 

LO 
CM 
O 

o 

CO 

oo 

LO 
O 
CM 

CM 
VO 

CM 

oo 

VO 

CO 
O0 

ro 

o 
ro 
no 

i—l 
Cn 

CD 
CO 

cd 

CD 

uj  z 

CO 
i— l 
oo 

o 

00 

«— i 

<3- 
OO 
CVJ 

ID 
00 
i— 1 

CO 
CO 

•5T 

OO 

i— i 

CD 

i— 1 

00 

CM 

VO 
CO 

oo 

OO 
CO 
CO 

«— i 

LO 
IT) 

i—l 
OO 

i— 1 

LT> 

vo 

CTi 
OO 

oo 

oo 
«3- 

vo 
1—1 

VO 
CM 

CM 
CM 

CM 

O 

VO 

LO 
LO 

<c  o 

CM 

I— 1 

CM 

CO 

i—l 

OO  et 

80. 


OO   Q_ 


«a: 

o 

or 

«£ 

cn 

»— 

■^ 

>« 

*s 

>« 

>« 

>« 

>« 

*« 

*s 

>* 

*« 

*« 

*S 

>* 

*« 

>e 

>* 

>« 

»S 

*« 

** 

UJ 

UJ 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

t— 

c  > 

oo 

i—l 

CM 

t— 1 

OO 

i—l 

CM 

t— 1 

i—l 

CM 

r— 1 

i—l 

i—l 

i—l 

i—l 

CM 

CM 

i—l 

i—l 

i—l 

•a: 

or 

OO 

o 

CJ 


CO 

_l  •— I 
<t  CD 

f—  »— 

O  -I 


oo 

CD 
CM 
OO 

cy> 

VO 

t—l 

CM 

oo 

00 

oo 

CM 

1^ 

O 

oo 

CM 

t—l 

o-> 

o 
o 

VO 
CM 

VO 

i—i 

VO 

vo 

00 

LO 
OO 
O 

O 
i—l 
«3- 

VO 
CM 
LO 

O 
CD 
LO 

oo 

o 

CM 

VO 

r-. 
«3- 

oo 

CD 
LO 

VO 
LO 
LO 

LO 

o 

CM 

CO 
OO 

1— 1 

LO 
CM 

t-H 

CO 

o-> 

00 
CO 

vo 

CM 

00 
t-H 
CO 

LO 

oo 

LO 
LO 

CO 

1^ 

VO 

o 

LO 

CX> 

ro 
«5f 

CM 
VO 
CM 

vo 
VT> 
CM 

VO 

VO 

OO 
VO 
O 

CM 
00 

vo 

o 

«a- 

VO 

o 
oo 

i—l 

t—l 

t—l 

i—l 

1—1 

o-) 

LO 

t—l 

CM 

t—l 

oo 

r^ 

VO 

1— 1 

CM 

OO 

CM 

t—l 

i— 1 

o 
1—1 

5 


01 

co 

0J 

Ol 

a* 

0J 

OJ 

CO 

QJ 

a* 

0J 

a» 

Ol 

OJ 

0J 

0J 

+J 

+-> 

+J 

+-> 

+j 

-l-> 

-M 

-M 

+-> 

+j 

+-> 

+-> 

-M 

-l-> 

+J 

+J 

CO 

01 

OJ 

a* 

0J 

CLi 

0J 

OJ 

0J 

ai 

0J 

OJ 

cu 

OJ 

0J 

0J 

0J 

» 

Q. 

Q. 

OL 

o_ 

O. 

a. 

OL 

Q. 

CL 

o_ 

O. 

CL 

Q. 

a. 

Q. 

a. 

<r 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

o 

o 

o 

o 

o 

o 

o 

O 

O 

o 

o 

o 

o 

o 

O 

o 

to 

cj 

cj 

CJ 

CJ 

CJ 

cj 

cj 

c_> 

cj 

CJ 

CJ 

CJ 

CJ 

CJ 

CJ 

CJ 

CO 

oo 

«C 

oo 

oo 

Z 

oz 

s: 

_l 

_l 

i—i 

UJ 

u. 

# 

1 

1 

<c 

or 

i 

oo 

1— 

1— 

1— 

or 

1— 

oo 

_l 

^ 

2; 

■zi 

t— 

Q 

z 

oo 

CL. 

1 

I—l 

t—t 

t—i 

V  5 

y— i 

r 

1 

I— 

1— 

1 

i 

1 

UJ 

SL 

1 

Q 

(— 

z 

Q 

s: 

z 

s: 

S 

s: 

'•a 

or 

oo 

O 

2: 

1— 1 

oo 

O 

u_ 

i— • 

u_ 

u. 

u_ 

o 

o 

Cu 

S 

i— ^ 

1 

Q- 

>■ 

1 

i 

i 

1 

1 

or 

i— 

oo 

1 

i 

oo 

1 

oo 

oo 

oo 

oo 

oo 

o_ 

oo 

CJ 

t— 

1— 

f— 

o_ 

1— 

1— 

o_ 

o_ 

o_ 

1— 

o_ 

Q_ 

OO 

_J 
I 


oo 

Q- 

I 


OO 


or 


CJ 

oo 


oo         r«»         <Ti         CM 
00         r-  VO  CO 

CT>  CTi  CTi  CT> 


oo 

r^ 

t-H 

LO 

CM 

00 

00 

VO 

00 

o 

O 

i— i 

o 

VO 

r^ 

VO 

p>. 

r«» 

r>» 

r^ 

CO 

VO 

p>. 

r^ 

r^ 

CO 

r^ 

r^ 

r^ 

r^ 

r^ 

r^ 

oo 

CTl 

<j\ 

OO 

oo 

OO 

OO 

OO 

OO 

cr> 

OO 

cr> 

en 

en 

oo 

CTi 

O 

Q 

• 

• 

<c 

•a: 

• 

O- 

• 

o. 

• 

3 

>— 

g 

, 

0J 

0J 

< 

c 

c 

CJ 

o 

o 

— ■ 

+-) 

+J 

_l 

JC 

LO 

LO 

O- 

CD 

^ 

-^ 

Q. 

O) 

Ol 

"O 

4-> 

3 

CJ 

u 

<c 

c 

CD 

en 

c 

+J 

c 

c 

>> 

O 

<T5 

(TJ 

E 

o 

■o 

T3 

IT} 

o 

o 

o 

s- 

s_ 

r^ 

1 — 

CO 

u. 

<o 

+J 

•r- 

•r- 

r— 

VJ 

c 

c 

C 

+-> 

-l-> 

3 

o 

CO 

CO 

a> 

O 

JC 

J= 

5- 

s_ 

i_ 

e 

</) 

o 

o 

O 

OJ 

OJ 

JO 

JO 

-o 

OJ 

o> 

JO 

jO 

OJ 

o 

O- 

+-> 

+-> 

-M 

r— 

r— 

</) 

en 

4- 

i_ 

C 

C 

c 

UJ 

c 

3 

fc. 

1- 

T3 

+-> 

E 

e 

c 

C 

Q. 

o. 

-^. 

CD 

OJ 

QJ 

O 

o 

o 

5- 

^ 

o 

o 

3 

3 

C 

+-> 

fO 

3 

3 

3 

E 

E 

2 

c 

Q. 

Q. 

+-> 

4-» 

+j 

JO 

< 

+-> 

+J 

+■> 

+-> 

3 

3 

2 

(O 

flB 

<o 

cu 

0J 

OJ 

>> 

O. 

a. 

o. 

a. 

Dl 

X 

z 

oo 

oo 

oo 

OO 

oo 

OO 

oo 

»— 

h- 

»— 

1— 

I— 

1— 

1— 

=J 

=D 

=3 

=) 

=o 

_o 

CJ      • 

o_  o 


t— « 

co 

CD 

VO 

o 

o 

O 

CM 

CT> 

00 

CO 

VO 

LO 

o> 

OO 

CM 

•3- 

oo 

I—l 

CD 

00 

i—i 

CO 

r^ 

LO 

CD 

r—l 

O 

r^ 

VO 

oo 

o 

LO 

«^- 

LO 

t—l 

o 

CO 

•3- 

m 

VO 

«d- 

i—l 

oo 

CM 

CM 

CM 

OO 

«3- 

1—1 

LO 

OO 

^J- 

LO 

CM 

CM 

CM 

oo 

LO 

CM 

13 


OO  ef 


o 

1— 1 
LO 

LO 

o 
«3- 

CO 
LO 
LO 

CM 
CM 
CM 

i—i 

CO 

o 

O 
n 
o 

LO 
LO 

o 

LO 

«—) 

Cn 

LO 
LO 

LO 

o 

CM 

co 

r-H 

LO 
LO 
LO 

CM 
r— 1 
LO 

CM 
CO 

«3- 
LO 

r-H 
«3" 

OO 
CTi 
CO 

t-H 
O 
O 

CO 

O 

CM 
O 
CM 

LO 

o 

r-H 

CM 
r-H 

C\J 
CO 
en 

CO 

i— 1 

en 

to 

en 

00 
CO 

o 

CO 
r-H 
CO 

CM 

<3- 

LO 
LO 

r— 1 
OO 

LO 
LO 

LO 

co 

CO 
r-H 

CO 
LO 
CO 

CO 
LO 

LO 

o 

CO 
r-H 

LO 
LO 
r-H 

CO 

00 
CO 

CO 
CM 

CO 

CM 


81. 


OO 


LO  Q. 


<t 

C3 

or 

< 

cs 

r— 

S* 

2T 

** 

>« 

>« 

*« 

>9 

^ 

>« 

>« 

co 

^ 

Tj« 

>S 

>« 

Vi 

>« 

>« 

>S 

>« 

>« 

*e 

LU 

LU 

LO 

LO 

LO 

LO 

LO 

o 

LO 

LO 

a 

LO 

en 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

— 

O 

r-H 

CM 

i-H 

i— 1 

T— 1 

en 

r— 1 

CM 

t-H 

T-H 

r-H 

t-H 

T-H 

t-H 

T-H 

T-H 

t-H 

CM 

t-H 

<£ 

or 

t-H 

OO 

O 
o 


CO 

_J  ■— I 

r—  i— I 

O  _J 


OO 


cn 
ro 

t-H 
CM 
LO 

o 

LO 

o 

o 

00 

<3- 

t-H 
CO 

co 

CO 

o 

o 
o 

T— 1 

LO 
LO 

CO 
CM 
O 

oo 
p>v 
oo 

O 

o 
oo 

oo 

CO 

o 

CM 

00. 

CO 

LO 

en 

CM 

cn 

o 

LO 

o 
en 
en 

co 
oo 

r-H 
OO 

en 

LO 

oo 

CO 

LO 
00 

t-H 
LO 
LO 

t-H 
CM 

1— t 

co 
en 

o 

r-H 
CM 

co 

CO 
t-H 

LO 
CM 

CM 

00 

t-H 
O 
t-H 

en 

o 
en 

00 

en 

CO 

oo 

o 
en 

CM 

en 
o 

LO 
t-H 

en 

oo 
oo 
O 

CM 

oo 

LO 

en 
en 

T-H 

LO 

LO 

«tf 

OO 

LO 

CO 

co 

CO 

CO 

oo 

CM 

«3- 

CM 

r-H 

r-H 

00 
CM 

t— 

OO 


CL> 

CU 

en 

eu 

CU 

CU 

CU 

4-> 

+-> 

+-> 

+-> 

+-> 

+-> 

-M 

CU 

<V 

CU 

CU 

CU 

CU 

CU 

CL 

Q. 

a. 

Q. 

Q. 

a. 

CL 

E 

E 

E 

E 

E 

E 

E 

o 

o 

o 

o 

o 

O 

o 

C_3 

c_> 

O 

C_) 

O 

CO 

c_> 

CU 

CU 

CU 

CU 

CU 

4-> 

+-> 

+J 

-M 

+J 

eu 

CU 

CU 

CU 

CU 

a. 

Q. 

CL 

CL 

CL 

E 

E 

E 

E 

E 

O 

o 

o 

o 

o 

<_> 

c_> 

o 

<_} 

c_> 

CU 

+-> 

CU 


o 


5 

5 


i 

i 


OO 

« 

C_> 

Q 

oo 

s: 

OO 

I 

O 

_i 

u_ 

Q_ 

oo 

t— 

S 

i 

i 

1 

3*~ 

Q 

_i 

o 

s: 

oo 

1— 

l±_ 

O 

i 

oo 

Q 

LlJ 

OO 

u_ 

Q. 

K- 

Z 

1 

CO 

s: 

oo 

s: 

_l 

Q 

T) 

a_ 

i 

1 

Z 

1— 1 

oo 

O 

i 

LU 

u_ 

oo 

1 

■aC 

O 

i 

r— 

1— 

t— 

i-^ 

1 

o_ 

^ 

oo 

o_ 

1 

1 

o_ 

1— 

i 

or 

^ 

oo 

2: 

■z. 

Z 

1 

OO 

1 

i 

i 

s: 

oo 

o3 

z 

oo 

O- 

u_ 

Q_ 

t— < 

t— H 

*— \ 

t— 

_J 

h- 

1— 

\— 

t— 

h— 

li_ 

o_ 

1— 

i—i 

o_ 

or 

< 


oo 


00 

en 


en 

LO 

en 


00 

en 


en 
en 


en 


O 
oo 
en 


oo 
r-». 
en 


o 
en 


en 
en 


CM    CM 

oo   oo 
en   en 


CM 

oo 
en 


co 
en 


oo   <—■ 
en   en 


CM 

co 
en 


LO 

en 


co 
en 


en  «3- 
LO  oo 
en   en 


<c 

C_) 

i— t 

_j 

O. 

— 

< 

-a 

■o 

^— 

»^— 

Li_ 

CU 

CU 

CU 

O 

•^ 

•  r— 

r— 

M- 

*4- 

o 

UJ 

CU 

CU 

CL 

> 

££ 

-+ 

r— 

< 

«3 

rO 

fO 

r-     -r-     r—     fO 


fO 


fO 


fO 


en 

CO 

CO 

>> 

>» 

3 

3 

3 

CU 

CU 

o 

o 

o 

E 

E 

s 

T3 

s_ 

J_ 

1- 

i. 

r— 

1 — 

s- 

s- 

s- 

fO 

fO 

fO 

c 

c 

CU 

CU 

cu 

CU 

oo 

CO 

o 

o 

o 

JZ 

JC 

.c 

CU 

<TJ 

-M 

-M 

4-> 

4-> 

CU 

CU 

JO 

JO 

JO 

CU 

CU 

CU 

CU 

1_ 

^— 

</) 

(/) 

t/> 

L0 

r— 

r— 

-r-> 

-t-> 

-M 

J- 

im 

s_ 

i- 

s_ 

5^ 

jQ 

^Q 

JD 

JD 

r— 

r— 

«/) 

LO 

LO 

fO 

ra 

fO 

fO 

(T3 

fO 

CU 

CU 

CU 

CU 

CU 

CU 

CU 

CU 

CU 

OO 

% 

o 

oo 

o     • 

en 

o 

LO 

oo 

OO 

1 

oo 

T-H 

o 

T-H 

O 

LO 

O 

r-- 

CM 

00 

en 

«* 

CO 

CO 

o_  o 

oo 

en 

r-H 

«3- 

■«3- 

en 

LO 

o 

LO 

LO 

LO 

OO 

P^ 

r^ 

"3- 

en 

LO 

r-^ 

00 

«3- 

3   Z 

LO 

r-H 

^" 

oo 

oo 

r^ 

LO 

CM 

LO 

LO 

^1- 

LO 

LO 

oo 

CM 

LO 

CM 

r>^ 

r-H 

«d- 

a: 
C5 


<  O 

t—  21 

o~>  <c 


o 
lo 

lo 
oo 
i— i 

01 

oo 
oo 

OvJ 

oo 
o 
o 

LO 

lo 

O 

o> 

lo 

LO 
I—) 

LO 

o 

oo 

00 

o 
o 

CO 

o 

O 
O 

CO 

lo 

oo 
oo 

LO 

«3- 

LO 
r— 1 

I— 1 

r-». 

lo 

CO 

oo 

lo 

CO 

i— i 

oo 

oo 
oo 

O 

00 

oo 

o 

CX> 

lo 

00 

o 

CTi 

r— 1 

cr> 

cx> 
oo 

oo 
oo 
oo 

lo 

00 
r- 1 

lo 
oo 

T-H 

o 

o 
o 
oo 

o 
i— i 

LO 

en 

00 

r— 1 

t— i 

r— 1 

oo 

82. 


or  < 
CD  I— 


<:  or 
t—  lu 

OO  Q_ 


>* 

>« 

^S 

*« 

>S 

>e 

>s 

*« 

>« 

>« 

>« 

** 

<*« 

>e 

IS* 

>s 

** 

>« 

>« 

LO 

LO 

00 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

lo 

i— 1 

l-H 

OO 

OO 

i—l 

OO 

CM 

r— 1 

t— 1 

r»» 

.—1 

OO 

i— 1 

OO 

I—l 

i— 1 

«— 1 

OO 

CO 

o 
o 


CO 

_j  •— ■ 

<  CD 

»—  i—i 
O  —I 


LO 

en 

en 

oo 
oo 

1— 1 

o 
oo 

oo 

LO 

oo 

LO 

o 
o 

•a- 
o 
oo 

1^ 

T—t 

t— 1 

LO 
LO 
LO 

oo 
oo 
o 

oo 
o 
en 

o 
o 
cn 

LO 

oo 

LO 

CO 

oo 

oo 
cn 
oo 

oo 
oo 
1— » 

oo 
cn 
o 

oo 
oo 

LO 

o 
cn 

LO 

cn 

Cn 
l-H 

l-H 
oo 
oo 

en 
o 

1—1 
CO 

00 
CO 

oo 

1—1 
oo 

1 — 
oo 

o 

LO 

CO 

r-t 

OO 

LO 
LO 
LO 

oo 

LO 

o 
en 

o 

LO 

00 

LO 

o 

LO 
i— » 

o 
cn 
i—i 

CO 

oo 

LO 

oo 

LO 
LO 
OO 

<3- 

«* 

oo 

•a- 

oo 

LO 

LO 

oo 

r»» 

Cn 

«tf- 

OO 

i— i 

oo 

OO 

< 
t— 
oo 


a 
+-> 

Cu 


O 


• 

a» 

CD 

ai 

CD 

a» 

cu 

cu 

at 

cu 

cu 

-t-> 

CU 

cu 

4-> 

+j 

4-> 

+-> 

4-> 

+-> 

+j 

+-> 

-M 

CU 

+j 

4-> 

CU 

ai 

at 

at 

at 

cu 

cu 

cu 

CU 

i— 

cu 

cu 

n— 

^~ 

^~ 

p— 

^— 

1— 

r— 

r— 

^-» 

a. 

^~ 

^»- 

Q. 

a. 

Q. 

Ql 

a. 

a. 

Q. 

Q. 

Q. 

E 

Ql 

Q. 

E 

E 

E 

E 

E 

E 

E 

E 

E 

o 

E 

E 

o 

o 

o 

o 

o 

o 

O 

o 

o 

C_) 

O 

o 

C_J 

O 

o 

O 

o 

I—l 

C_) 

o 

o 

1 

o  z 
-J  o 

c_> 

o 

oo 


t_> 


>— 

_l 

-M 

LU 

1— 

CDI— 

z 

1 

O 

rD 

z:  oo 

Q_ 

1— ^ 

oo 

a. 

s: 

s: 

h- 

CU 

Ql 

o 

l-H 

1— 

uu 

Q_ 

LU 

u_ 

Ll_ 

~^ 

00 

•»-s 

oo 

LU 

i 

oc  2: 

^^ 

K- 

oo 

A 

1 

oo 

1 

1 

l-H 

_J 

o 

_i 

~g 

^~ 

LU  O 

l-H 

L_) 

57 

s: 

oo 

O0 

I 

1 

S-. 

i 

LU 

Ll_ 

I—    t-H 

| 

LU 

a: 

Ll_ 

Ll_ 

1— 

cc 

a_ 

Q- 

s: 

s: 

a. 

^z 

OO 

1 

LU  1— 

5£ 

'  J 

t-U 

1 

sr 

LU 

i 

1 

u. 

u_ 

>_^ 

Ll_ 

1 

oo 

s:  «c 

U- 

L_J 

3 

A 

1— 

i-^ 

"gj 

1— 

h- 

i 

1 

| 

1— 

Q- 

1— 

i  2: 

(— 

1 

UC 

LU 

OO 

z 

i 

LU 

z 

^ 

oo 

oo 

oo 

oo 

25 

1 

^ 

00  1— 1 

g; 

00 

a_ 

l— 

OO 

o_ 

i— i 

I— 

OO 

t-H 

i—i 

CL. 

D_ 

_J 

a_ 

t— 

i — i 

1— 

l-H 

CD  C£ 

l-H 

Q_ 

cr 


•a: 
00 


r^ 

CO 

LO 

LO 

cn 

CO 

00 

1— t 

P»» 

r«» 

1— i 

P-* 

LO 

00 

r^ 

«a- 

00 

00 

rs. 

CO 

00 

LO 

r*» 

r*. 

r>. 

r*. 

r^ 

CO 

r^ 

CO 

(^ 

r^ 

00 

1 — 

CTi 

(T> 

cr> 

CTi 

CTl 

CTt 

CJ> 

CTt 

CT» 

o> 

CTt 

o> 

CTt 

CTt 

cn 

<T> 

cr> 

00 
cr> 


cn 


LJ> 


Q_ 

Q. 


Q-  O 


T3 

T3 

'a 

L>- 

-0 
'ai 
<*- 

cn 

c 

C 

J= 

C7) 

cn 

CD 

s_ 

2 

S 

cn 

c 

c 

c 

3 

O 

O 

3 

-0 

■0 

TD 

-O 

•r— 

•r— 

•r— 

E 

E 

E 

-Q 

-i-J 

-M 

O 

r" 

r— 

r— 

r— 

s- 

t_ 

4- 

-0 

-d 

-C 

.c 

(T3 

(TJ 

03 

CO 

CO 

CO 

'- 

at 

at 

CU 

at 

Q. 

a. 

Q. 

0 

+-> 

-t-> 

+j 

c 

x: 

-E 

JC 

E 

E 

E 

O 

•^ 

•^ 

'r— 

•!"■• 

00 

00 

OO 

0 

ZJ 

3 

3 

(O 

<T3 

<o 

<T3 

03 

(tJ 

03 

JD 

4- 

n- 

L>- 

<+_ 

S 

O 

O 

0 

E 

S_ 

S- 

S- 

•  i— 

•i- ■ 

•  i— 

4-> 

+j 

+-> 

-t-> 

H-> 

4-> 

-»-> 

-t-t 

+J 

E 

E 

E 

-M 

J3 

JD 

-Q 

1^ 

1 — 

r^ 

</) 

(/) 

to 

CO 

(/> 

CO 

CO 

CO 

CO 

>» 

>» 

>> 

•r- 

cu 

a» 

at 

at 

at 

at 

at 

at 

at 

at 

at 

at 

^: 

s. 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

^> 

00 

* 

0 
1 

0 

1 

00 

CO 

LO 

«—( 

i-H 

CO 

r^ 

00 

cr> 

00 

cr> 

1 

LO 

LO 

O 

LO 

CTt 

CO 

>* 

r-» 

<=*• 

^r 

OO 

OO 

i-H 

cn 

00 

CD 

i-H 

i-H 

0 

O 

LO 

<3" 

1— t 

CTt 

i-H 

LO 

on 

^J- 

00 

0O 

0O 

OO 

«d- 

00 

00 

«^" 

** 

00 

LO 

LO 

LO 

OO 

LO 

LO 

OO 

i-H 

^y 

p»» 

lo 

co 

en 

CM 

to 

O 

CM 

CO 

«*»" 

P*«. 

o 

00 

LO 

LO 

<x. 

00 

CM 

CO 

10 

oo 

00 

co 

p^ 

CTt 

I— 1 

o 

.— ) 

r*. 

LO 

o 

i— 

lo 

r— 1 

CTl 

oo 

CTl 

r>. 

O 

CTl 

LO 

LO 

00 

1— • 

r^ 

LO 

o 

r-H 

CTl 

<a- 

CM 

en 

p*« 

r*» 

t— 1    ' 

LO 

00 

t— 1 

00 

LO 

r«>. 

en 

_  z 

-3" 

co 

lo 

CTi 

LO 

^»- 

00 

p^. 

«^" 

P»» 

LO 

00 

r— 1 

CM 

en 

•—  r> 

r-H 

o 

lo 

«3- 

CTi 

I— 1 

00 

T— 1 

LO 

00 

00 

I— 1 

CM 

«t  o 

n 

#1 

A 

«% 

01 

VI 

»—  s 

r-H 

I— I 

r-H 

1—1 

I— 1 

I-H 

CO  e£ 

83. 


CO   Q_ 


<c 

o 

Ct 

<: 

O 

»— 

^ 

>e 

>« 

>« 

>« 

** 

>« 

*s 

>5 

a* 

S* 

>* 

>s 

>« 

*« 

>« 

LU 

UJ 

co 

LO 

LO 

LO 

oo 

o 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

>— 

c_> 

»— i 

i-H 

CM 

CO 

CM 

CO 

LO 

<t 

a: 

1 


LO 
O 

c_> 


CO 

_l  <— • 
t—  i— i 

O  — ) 


LO 


o 
o 

LO 

o 
o 

LO 

CO 
CO 

CO 
i-H 
CTi 

o 

LO 

en 

LO 
CO 
CM 

o 
o 

CM 

oo 

i—4 

00 

O 
co 

CM 
CTt 
O 

co 

00 

co 

o 
o 

"51- 

LO 

co 

LO 
CO 
O 

p^ 

CM 
CO 

00 

p>* 
o 

p««. 

CM 
CTi 

CTi 
LO 
CM 

CO 
CTi 
LO 

LO 

i-H 
CO 

en 

LO 

t— 1 

o 

00 
LO 

CO 
i— 1 
00 

P-* 

CO 
LO 

O 
CTt 
i— 1 

LO 

■«*■ 
co 

p»» 
CO 
LO 

00 
i-H 
LO 

P^ 
i-H 
LO 

I— 1 

LO 

co 

t— 1 

LO 

r-H 

LO 

LO 

r»» 

LO 

»— 1 

<* 

CM 

LO 

r-» 

CM 

< 

CO 


<L» 

CU 

cu 

J-> 

4-> 

+J 

<u 

a» 

cu 

r— 

^~ 

r— 

Gl 

o_ 

o_ 

E 

E 

E 

o 

o 

o 

c_> 

C_J 

c_> 

CD 
+■> 

a* 

a. 
E 
o 
c_> 


cu 
+j 
cu 


o 
o 


cu 
a* 


o 


« 


CO 

-J 
I 


CO 


C_) 
UJ 

O 
a: 
a. 


5" 

Q 

UJ 

U_ 

o 

(— 

1 

t— 

s: 

CO 

co 

z 

i 

>- 

O- 

I-H 

i— 

CO 

U_  C_) 

Q_ 

on  <c 

LU 

UJ  u_ 

CO 

> 

O  uj 

or 

1  1— 

UJ 

1—  < 

3S 

Z  CO 

UJ 

—<  «=c 

CO 

Q_ 
LU 
CO 

on 

UJ 

I—         I—         3 

Z  Z  UJ 

t— t  i— t  CO 


CO 


co 

o_ 


a: 


CO 


>* 

r>» 

i—l 

CO 

r*» 

r>. 

<y» 

CTt 

CTi 

CO  CO         CO  CO 

P>-  CO  LO         P»» 

CT>  CTl  CTv  CTi 


00 

CO 

CTt 

CM 

CM 

co 

LO 

P>^ 

p-^ 

r**. 

p^ 

CO 

CO 

00 

00 

00 

CTi 

CTi 

en 

CTt 

CTt 

CTt 

CTt 

CTt 

Q_ 
Q- 


c 

2 

o 

C 

c 

C 

*j 

o 

o 

o 

c. 

s_ 

(/» 

-M 

-)-> 

T3 

O. 

ai 

a> 

t= 

CD 

CTi 

C 

o 

+j 

+-» 

m 

C 

c 

<u 

&. 

C 

CO 

CO 

r— 

•^ 

•^- 

jr 

J= 

s_ 

CU 

cu 

E 

E 

u 

-t-> 

3 

CJ 

u 

r— 

^~ 

c 

e 

JD 

c. 

{_ 

r— 

•c— 

•r- 

•r- 

•r— 

O 

o 

o 

t. 

s_ 

s- 

s. 

s_ 

s- 

s_ 

cu 

a» 

ai 

cu 

tu 

cu 

cu 

+J 

+-> 

-M 

+J 

+J 

+J 

+J 

co 

CO 

CO 

CO 

CO 

CO 

CO 

cu 

cu 

CU 

cu 

cu 

cu 

<v 

CJ 

o 

u 

u 

CJ 

o 

u 

i. 

c. 

s_ 

S- 

s_ 

s_ 

s_ 

o 

o 

o 

o 

o 

o 

o 

LO 

LO 

p-^ 

o 

o 

o 

«^- 

p»v 

1 

1 

1 

L_)        • 

oo 

CM 

CTt 

^r 

P-. 

CO 

CM 

p^ 

oo 

*J- 

CO 

«^- 

p-v 

r»» 

p*» 

cu  o 

o 

«* 

t— t 

LO 

00 

LO 

>d- 

«^- 

^J- 

co 

1 

1 

«=*• 

«^- 

^r 

i  2 

LO 

CO 

CM 

CM 

LO 

1—1 

•3- 

CO 

CO 

co 

3 

3 

CO 

CO 

co 

Division  of  Water  Pollution  Control 
Col  lection  Systems 
Grant  Program 


84. 


Summary  of  Grant  Revisions  -  Fiscal  Year  1987 


Grant  revisions  reflect  adjustments  due  to: 

(1)  as-bid  adjustments 

(2)  increased  grant  participation   to  50%  or  $3,000,000 
(c.   of  1982,  c.   167  of   1983  &  c.    786  of   1985) 

(3)  final   project  closeout 


Public 

Type 

of 

557 

Entity 

Adjustment 

Project 

Grant 

(l); 

(2);  (3) 

Number 

Ad; 

iustment 

Agawam 

1 

EB-32 

( 

24,561  ) 

Agawam 

3 

CS-127 

( 

29,711  ) 

Andover 

1 

CS-208 

( 

722,835  ) 

Ashland 

1 

CS-162 

5,539 

Ayer 

1 

CS-46 

29,217 

Bedford 

1 

CS-114 

28,945 

Burl ington 

3 

EB-38 

11,568  ) 

Fairhaven 

3 

CS-82/EB- 

55 

8,395  ) 

Frankl in 

1 

CS-141/EB 

-62 

457,949  ) 

Greenfield 

3 

EB-33 

6,530  ) 

Hadley 

1 

CS-165 

2,023  ) 

Hopedale 

3 

CS-100 

19,280  ) 

Hopedale 

3 

CS-185 

7,190  ) 

Hudson 

3 

CS-60 

20,705  ) 

Hudson 

1 

CS-243  & 

244 

45,465 

Lexington 

3 

CS-79 

64,965  ) 

Lowel 1 

1 

CS-159 

67,471  ) 

Mansfield 

1 

CS-239 

31,665  ) 

Mattapoisett 

1 

CS-187 

2,853  ) 

Medf ord 

1 

CS-41 

115,433 

Mi  1  lbury 

1 

CS-140 

195,336  ) 

Mi  Hon 

1 

CS-204 

8,889 

North  Brookfield 

1 

CS-188 

50,267 

Newburyport 

3 

CS-22 

10,830  ) 

Northborough 

1 

CS-70/233 

117,958  ) 

Northampton 

3 

CS-73 

18,103  ) 

Randolph 

3 

CS-93 

106,255  ) 

Saugus 

1 

CS-241 

71,611 

Shrewsbury 

3 

CS-174 

6,694  ) 

Stoughton 

3 

CS-56 

24,351  ) 

Taunton 

3 

CS-133  & 

134 

10,074  ) 

Templeton 

1 

CS-210A 

196,526 

Tewksbury 

1 

CS-218 

( 

73,979  ) 

Division  of  Water  Pollution  Control 
Collection  Systems 
Grant  Program 
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Summary  of  Grant  Revisions  -  Fiscal  Year  1987 


Grant  revisions  reflect  adjustments  due  to: 

(1)  as-bid  adjustments 

(2)  increased  grant  participation   to  50%  or  $3,000,000 
(c.   of   1982,   c.    167  of   1983  &  c.    786  of   1985) 

(3)  final    project  closeout 


Public 

Type  of 

557 

Entity 

Adjustment 

Project 

Grant 

(1);   (2);   (3) 

Number 

Adjustment 

Ware 

EB-64 

(       3,749   ) 

Watertown 

CS-34 

72,408 

Wei lesley 

CS-139 

26,809 

Westminster 

CS-155 

228,554 

Westwood 

CS-145B 

(   378,441    ) 

Weymouth 

3 

CS-20 

(     36,322    ) 

Will iamstown 

3 

CS-43 

(      16,979    ) 

Winchester 

1 

CS-175 
TOTAL 

FY- 

-87 

16,555 

(1,580,554   ) 

PRIOR   YEAR 

TOTALS 

FY- 

-81 

(1,146,169.) 

FY- 

-82 

(3,623,270.) 

FY- 

-83 

+  2,181,095. 

FY- 

-84 

(     710,106.) 

FY- 

-85 

(1,979,207.) 

FY- 

-86 

(     644,987.) 

TOTALS 

END 

FY- 

-87 

(7,503,198.) 

Division  of  Water  Pollution  Control 
Collection  Systems 
Grant  Program 

Summary  of  Grants  -  Fiscal  Year  1987 
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Public 

557 

Grant 

Total 

Eligible 

Grant 

Entity 

Project 

Award 

Project 

Construction 

Amount 

Number 

Date 

Cost 

Cost 

Barnstable 

CS-169 

6/26/87 

3,579,302 

3,318,734 

1,659,367 

Barre 

CS-111  & 

280 

4/02/87 

4,010,175 

•    3,652,675 

1,826,337 

Bil 1  erica 

CS-89 

6/24/87 

6,034,390 

5,169,717 

2,584,858 

Canton 

CS-144 

6/26/87 

1,673,130 

1,250,668 

625,334 

Chelmsford 

EB-66 

6/24/87 

4,310,000 

3,283,000 

1,641,500 

Dracut 

CS-158 

6/24/87 

2,309,500 

1,984,900 

992,450 

Fall   River 

CS153A  & 

154A 

6/25/87 

775,533 

735,323 

367,662 

Hopkinton 

CS-173 

6/25/87 

3,981,884 

3,227,300 

1,613,650 

Millis 

CS-97 

6/19/87 

3,661,761 

3,070,050 

1,535,025 

Monson 

CS-183 

2/23/87 

1,331,846 

1,045,538 

522,769 

N.   Attleborou 

gh     CS-211 

6/25/87 

2,483,572 

2,278,708 

1,139,354 

Peabody 

CS-59 

12/09/86 

1,486,000 

1,356,800 

678,400 

Plainvi 1 le 

CS-18 

6/23/87 

1,629,684 

954,726 

477,363 

Sal isbury 

CS-225  th 

ru 

228 

6/20/87 

1,564,380 

1,288,119 

644,060 

Shrewsbury 

CS-222 

6/26/87 

601,983 

580,207 

290,104 

Walpole 

CS-256 

6/26/87 

2,473,000 

1,714,000 

856,000 

Westborough 

CS-248 

6/25/87 

4,167,000 

3,653,827 

1,826,914 

Westfield 

CS-253 

6/23/87 

4,794,487 

3,994,988 

1,997,494 

Worcester 

CS-10 

6/26/87 

2,228,252 

1,344,082 

672,041 

TOTALS 

53,095,879 

43,903,362 

21,950,682 

PRIOR  YEAR  TOTALS 

FY-81 

49,873,000. 

41,639,401. 

16,540,504. 

FY-82 

17,099,449. 

13,975,137. 

5,227,361. 

FY-83 

31,627,111. 

26,722,371. 

13,238,430. 

FY-84 

54,070,072. 

42,084,662. 

21,042,363. 

FY-85 

42,974,453. 

33,039,372. 

16,373,790. 

FY-86 

70,207,175. 

53,556,096.    . 

26,344,336. 

TOTALS   END 

FY-87 

318,947,139. 

254,920,401. 

120,717,466. 

Division  of  Water  Pollution  Control 
Col  lection  Systems 
Grant  Program 

Summary  of  Grant  Closeouts  -  Fiscal  Year  1987 
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Public 

557 

Grant 

Original 

Final 

Date 

Entity 

Project 

Award 

Grant 

Grant 

Project 

Number 

Date 

Amount 

Amount 

Completer 

Agawam 

EB-32 

6/09/83 

146,105 

217,144 

s 

2/18/87 

Agawam 

CS-127 

6/30/83 

510,300 

478,063 

5/18/87 

Burlington 

EB-38 

6/15/84 

77,500 

41,949 

5/20/87 

Fairhaven 

EB-55/CS-82 

9/09/85 

146,434 

137,357 

2/17/87 

12/15/86 

Greenfield 

EB-33 

6/30/83 

257,370 

233,395 

Hopedale 

CS-100 

10/10/81 

1 

,000,000 

908,410 

9/26/86 

Hopedale 

CS-185      . 

3/28/85 

45,900 

39,798 

2/03/87 

Hudson 

CS-60 

7/15/82 

350,795 

276,847 

9/30/86 

Lexington 

CS-79 

6/02/82 

450,928 

390,948 

1/26/87 

Newburyport 

CS-22 

6/24/81 

285,534 

169,427 

9/30/86 

Northampton 

CS-73 

11/05/80 

700,025 

597,696 

10/10/86 

Randolph 

CS-93 

6/28/82 

1 

,000,000 

1,100,263 

10/10/86 

Shrewsbury 

CS-174 

6/14/84 

171,303 

148,716 

3/03/87 

Stoughton 

CS-56 

6/28/84 

394,850 

352,452 

6/10/87 

Taunton 

CS-133  &  134 

6/26/84 

124,037 

68,026 

9/30/86 

Weymouth 

CS-20 

3/24/81 

747,287 

667,592 

10/02/86 

Wi 1 1 iamstown 

.     CS-43 

6/03/85 

223,501 

170,303 

1/05/87 

TOTALS 

FY-87 

6 

,631,869 

5,998,386 

PRIOR 

YEAR   TOTALS 

FY-81 
FY-82 
FY-83 

NONE 
NONE 
869,599 

NONE 
NONE 
687,536 

FY-84 

1 

,766,466 

1,444,520 

FY-85 

1 

,787,617 

•   1,512,581 

FY-86 

1 

,339,488 

1,289,183 

TOTALS    -  ENC 

1  FY-87 

12 

,395,039 

10,932,206 
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REGULATORY  BRANCH  REVENUE  SOURCES 


At  the  current  time  there  are  three  sources  of  revenue  within  the 
Regulatory  Branch: 

1.  Compliance  Inspection  Fees 

2.  Sewer  Connections/Extensions 

3.  Administrative  Penalties 

Compliance  Inspection  Fees:  Regulatory  Branch  began  to  bill  permittees  for 
compliance  inspections  beginning  in  FY'84.  However,  due  to  personnel  turn- 
over, a  backlog  for  FY'84-85  built  up.  A  concerted  effort  was  made  during 
late  1986  to  collect  this  revenue  and  as  a  result  a  total  of  $122,945  was 
realized.  Due  to  the  improved  system,  collections  increased  to  $252,603 
for  FY'86.  With  the  acquisition  of  computers  and  the  in-house  development 
of  an  automated  billing  system,  FY'87  billings  total  $350,565. 

Sewer  Connections/Extensions:  Applications  for  sewer  connections/extensions 
during  1986  resulted  in  collections  totalling  some  $73,400  and  during  1987, 
collections  totalled  $70,300. 

Administrative  Penalties:  Authority  to  levy  administrative  penalties  went 
into  effect  during  1987.  Regulatory  Branch  issued  29  penalties  during  the 
year  totalling  $462,200.  Of  this  amount  $247,500  was  collected  and  the 
balance  due  of  $214,700  is  pending  various  appeals. 


Revenue  Re-Cap 
Revenue  Source  1986         1987 

Compl iance  Fees 
Sewer  Connections 
Administrative  Penalties 

^Additional  $214,700  is  pending  various  appeals. 


252,603 

350,565 

73,400 

70,300 

0 
325,003 

247,500* 
668,365 
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REGULATORY  BRANCH 


The  Regulatory  Branch  ensures  effective  pollution  abatement  by  admin- 
istering the  Discharge  Permit  and  Groundwater  Protection  Programs; 
encouraging  proper  operation  and  maintenance  at  wastewater  treatment 
plants;  providing  technical  assistance  and  training  to  treatment  plant 
operators;  monitoring  compliance  with  permits,  policies,  and  regulations; 
conducting  on-site  inspections;  and  executing  enforcement  actions  to 
correct  violations  of  designated  permit  limits  and  regulations. 

The  acquisition  of  computer  hardware  and  software  during  fiscal  year 
1987,  in  conjunction  with  the  introduction  of  additional  staff  to  manage 
the  transition  to  automated  systems  and  train  program  personnel  in  com- 
puterized applications  enabled  the  Regulatory  Branch  to  increase  efficiency 
in  program  operations. 

During  FY'87,  a  re-evaluation  of  program  priorities  resulted  in  the 
restructuring  of  three  units  of  responsibility.  The  Wastewater  Residual 
Management  Program,  a  low  priority  program  with  the  Division  of  Hazardous 
Waste,  was  reassigned  to  DWPC.  Within  the  Division  a  decision  was  made  to 
transfer  the  Compliance  Monitoring  Section  from  the  Technical  Services 
Branch  in  Westboro  to  the  Technical  Assistance  and  Training  unit  in 
Millbury.   In  addition,  the  Engineering  section  was  redesigned  as  the 
Indirect  Permitting  unit,  encompassing  permits  for  discharges  to  publicly 
owned  treatment  works  through  the  regulation  of  sewer  connections  and 
extensions  in  conformance  with  the  requirements  of  314  CMR  7.00.  A 
detailed  description  of  these  changes  is  included  in  the  following 
narrative. 

Regulatory  progress  was  noted  as  the  Division  intensified  enforcement 
activities  by  utilizing  the  Penalty  Assessment  mechanism,  whereby  the 
Department  assumes  the  capability  to  directly  assess  fines  to  violators. 
Stepped  up  emphasis  of  National  Municipal  Policy  cases  resulted  in  seven 
major  permittees  coming  under  court  ordered  compliance  schedules. 

Graphs  have  been  included  this  year,  reflecting  the  expansion  in 
discharge  permitting,  water  quality  certifications,  and  enforcement 
efforts.  This  growth  in  achievements  is  attributed  in  part  to  additional 
staffing,  but  primarily  to  an  intensification  of  staff  competency  and  effi- 
ciency related  to  the  program  tasks.  However,  during  the  time  period 
illustrated,  1983-1987,  the  actual  permit  workload,  measured  in  submitted 
applications  and  enforcement  tasks,  increasing  in  proportion  to  the  number 
of  permittees,  has  grown  substantially.  Thus,  while  the  number  of  permits, 
certifications,  and  enforcement  actions  has  risen  over  the  past  five  years, 
the  backlog  of  new  applications  and  efforts  has  grown  dramatically. 


90. 

SURFACE  WATER  PERMITS 


The  Federal  Water  Pollution  Control  Act  Amendments  of  1972  established 
a  National  Discharge  Permit  Program  to  control  all  point  discharges  into 
the  nation's  waters.  The  Division  of  Water  Pollution  Control  and  EPA 
Region  I  have  been  issuing  joint  National  Pollutant  Discharge  Elimination 
System  (NPDES)  Permits  under  their  respective  statuatory  authorities.  The 
permits,  regulating  effluent  limitations  according  to  an  established 
classification  system  for  water  resources,  are  issued  for  a  period  not  to 
exceed  five  years.  Since  the  inception  of  the  permit  program  over  1400 
permits  have  been  issued  or  reissued  by  the  Division  and  EPA. 
Technological  advancements  in  the  control  of  toxic  and  hazardous  pollutants 
have  been  deployed  with  an  emphasis  on  source  reduction,  toxicity  testing, 
and  pretreatment  in  recent  issuance  and  re-issuance  of  permits.  NPDES  per- 
mits are  screened  for  all  organic  and  inorganic  chemicals  reported  in  per- 
mit applications,  assessed  for  toxicity  limits,  and  subjected  to  more 
stringent  treatment  requirements.  Ninety-five  (95)  NPDES  permits  were 
reviewed  and  seventy-six  (76)  of  them  were  issued  during  the  period  July  1, 
1986  -  June  30,  1987. 

The  Division  entered  into  an  agreement  with  EPA  to  utilize  the  Permit 
Compliance  System  (PCS),  the  EPA  national  computerized  management  infor- 
mation system  for  NPDES  permits  to  ensure  accurate  tracking  of  data  related 
to  facility  permits,  measurements  of  limitations,  inspections,  compliance 
schedules,  and  enforcement  actions. 

Additional  responsibilities  of  the  surface  water  permit  unit  include 
issuing  Water  Quality  Certifications  for  marine  structures,  and  dredging  or 
filling  activities  and  providing  technical  assistance  to  municipalities  and 
industries  concerning  waste  treatment  and  surface  water  permits.  During 
FY ' 87,  321  Water  Quality  Certifications  were  issued. 

NPDES  Permits  Drafted  95 

NPDES  Permits  Issued  76 

NPDES  Quality  Certifications  Issued    321 


GROUNDWATER  PROTECTION 


As  part  of  a  comprehensive  DEQE  Groundwater  Management  Program  to  pro- 
tect the  Commonwealth's  groundwater  and  surface  water  resources,  the 
Division's  Groundwater  Permitting  Unit  coordinates  discharge  permitting 
with  groundwater  classification,  Title  5  (subsurface  disposal  of  sewage), 
septage  disposal,  and  Underground  Injection  Control.  The  Massachusetts 
Groundwater  Quality  Standards  (314  CMR  6.00)  and  Groundwater  Discharge 
Permit  Program  (314  CMR  5.00)  were  established  in  1983  to  address  the  issue 
of  groundwater  protection.   In  1985,  a  state  wide  classification  system 
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to  classify  groundwater  as  potable  (Class  I),  potentially  potable  saline 
(Class  II),  and  non-potable  (Class  III)  was  established.  Classification 
efforts  include  reviews  for  class  designation  petitions,  evaluations, 
public  hearings,  and  recommendations  for  amendments  to  existing  regula- 
tions. During  FY  87  thirty  classification  petitions  were  reviewed,  and 
subsequently,  1  was  approved,  23  were  denied,  and  6  withdrew  their  applica- 
tions. 

Permits  are  issued  for  discharges  of  liquid  effluent  to  the  land  sur- 
face subsurface  leaching  facilities,  injection  wells,  and  percolation  pits, 
ponds,  and  lagoons.  During  FY  87  sixty-four  (64)  groundwater  permits  were 
drafted  and  forty-nine  (49)  were  issued. 

Groundwater  Permits  Drafted  64 

Groundwater  Permits  Issued  •        49 

Groundwater  Classification  Petitions  Reviewed         30 

Groundwater  Classification  Petitions  Approved          1 

Indirect  Permits  and  Pretreatment 

Indirect  permitting  includes  permits  for  discharges  to  publicly  owned 
treatment  works  (POTWs)  through  the  regulation  of  sewer  connections  and 
extensions  in  conformance  with  the  requirements  of  314  CMR  7.00.  Tasks 
associated  with  indirect  permitting  include  reviewing  engineering  plans  to  . 
ensure  corrective  measures  to  reduce  infiltration  and  inflow,  reviewing 
operation  and  maintenance  manuals  for  sewer  systems  and  POTWs  and  meeting 
with  engineering  consultants  and  municpal  officials  to  recommend  and  accept 
methods  to  minimize  sewage  capacity  problems.  During  FY  87,  533  sewer  con- 
nection and  extension  permits  were  issued. 

Industrial  facilities  which  discharge  toxic  wastes,  wastes  not  com- 
patible with  domestic  wastes,  or  unusually  high  concentrations  of  conven- 
tional wastes  to  WWTPs  must  receive  pretreatment  prior  to  entering  the 
municipal  system.  Thus  far,  41  communities  have  been  required  by  EPA's 
General  Pretreatment  Regulations  and  Massachusetts  Regulations  (314  CMR 
12:00)  to  implement  pretreatment  plans  at  their  wastewater  treatment 
plants.  Staff  responsibilities  in  FY'87  for  the  Pretreatment  program 
included  reviewing  pretreatment  plans  of  study,  reports,  and  programs  for 
facilities,  providing  training  and  engineering  assistance  for  wastewater 
treatment  plant  operators  and  municipal  officials  on  pretreatment -require- 
ments, and  conducting  joint  compliance  inspections  and  pretreatment  audits 
with  EPA. 

Sewer  Connection/Extension  Permits  Issued  533 
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WASTEWATER  RESIDUAL  MANAGEMENT 


In  response  to  increasing  environmental  concerns  related  to  the  dis- 
position of  sludge,  ash,  grit,  screenings,  and  other  residuals  at  wastewater 
treatment  facilities,  DWPC  has  assumed  the  responsibility  to  act  as  lead 
agency.  A  Wastewater  Residual  Management  program  has  been  established 
within  the  Regulatory  Branch  to  direct  the  goals  of  this  program. 

Clearly  in  the  developmental  stages  during  FY'87,  this  unit  con- 
centrated on  specifying  policies,  regulations,  standards,  and  guidelines  to 
effectively  control  and  track  wastewater  residual  disposal  throughout  the 
Commonwealth.   Five  functional  program  elements  were  identified  to  incor- 
porate into  objectives;  administration  and  communication;  plan  or  project 
review  and  approval;  information  management;  compliance  monitoring;  and 
enforcement.  Specific  tasks  undertaken  by  the  unit,  in  accordance  with  the 
Land  Application  Regulations  (310  CMR  32.00),  include  review  and  approval 
of  sludge  suitability  for  land  application,  review  and  issuance  of  land 
application  certificates  and  review  of  plans  for  sludge  only  landfills. 


COMPLIANCE  AND  ENFORCEMENT 


Efforts  to  ensure  proper  operational  procedures  and  adequate  levels  of 
compliance  with  permits,  policies,  and  regulations  include  frequent  faci- 
lity inspections  and,  as  necessary,  enforcement  actions  to  correct  viola- 
tions. Enforcement  actions  include  notices  of  non-compliance, 
administrative  orders,  administrative  penalty  assessments,  and  referrals  to 
the  Office  of  the  Attorney  General.  The  penalty  assessment  notice, 
established  during  FY'87,  has  proven  to  be  an  effective  mechanism  by  which 
DEQE  can  directly  fine  serious  violators. 

Additional  enforcement  related  activities  performed  by  the  regulatory 
staff  are  providing  technical  assistance  in  the  preparation  of  evidence  and 
oversight  of  remedial  measures  and  systematically  tracking  the  status  of 
compliance  inspections  and  enforcement  actions. 

Notice  of  Non-Compliance  213 

Administrative  Orders  88 

Administrative  Penalty  Assessments  52 

Cases  Referred  to  the  Attorney  General  's  Office          25 
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TECHNICAL  ASSISTANCE/TRAINING 


The  Technical  Assistance  and  Training  Section  provides  technical 
assistance  to  wastewater  treatment  plants  and  training  to  the  plant  opera- 
tors. Developmental  activities  of  this  unit  have  focused  on  staffing,  per- 
sonnel training,  and  establishing  a  central  training  facility.  This  unit 
has  been  operating  out  of  space  provided  by  the  Upper  Blackstone  Water 
Pollution  Abatement  District  (UBWPAD)  at  its  treatment  facility  in 
Millbury,  pending  approval  of  a  federal  grant  which  will  fund  construction 
and  equipment  for  a  permanent  facility  at  the  Millbury  site.  This  grant 
was  approved  in  FY'87,  the  building  has  been  constructed  and  will  be 
occupied  by  this  section  in  November,  1987.  By  December  31,  1987  the 
building  will  be  fully  equipped  and  the  Technical  Assistance  and  Training 
Section  will  be  fully  operational.  At  that  time,  the  entire  section  will 
be  officially  renamed  The  Training  Center  and  will  be  referred  to  as  such 
in  future  reports. 

The  decision  was  made  in  FY'87  to  transfer  the  Complaince  Monitoring 
Section  from  Westboro  to  the  Training  Center.  This  will  be  accomplished  by 
December  31,  1987.  This  will  eventually  lead  to  five  additional  personnel 
at  the  Training  Center  charged  with  operating  the  statewide  Compliance 
Monitoring  Program. 

With  the  Training  Center  now  completed,  this  section  will  now  actively 
hire  personnel  to  fill  currently  vacant  positions.  On  July  1,  1986  this 
office  had  four  employees  plus  a  Kelly  Girl.  On  July  1,  1987  the  office 
had  a  total  of  nine  employees,  including  a  full  time. secretary.  On  July  1, 
1988  we  expect  to  have  a  total  of  sixteen  full  time  employees. 

The  Technical  Assistance  group  works  directly  with  wastewater  treat- 
ment plant  personnel  in  their  plants  to  provide  "over  the  shoulder" 
assistance  to  upgrade  plant  operations.  This  may  include  process  control 
analysis,  laboratory  techniques,  or  additional  training  in  a  number  of 
areas  that  can  affect  plant  operations.  During  FY'87,  technical 
assistance,  onsite  inspections,  and  operational  evaluations  were  provided 
to  the  following  treatment  plants: 

Old  Rochester  High  School 

Shrewsbury 

Westborough 

Middleborough 

Somerset 

Douglas 

Ames  bury 

Ipswich 

Athol 

Fernald  State  School 

Newburyport 

Hull 


. 
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Massachusetts  Maritime  Academy 

Bridgewater  Correctional  Institute 

Huntington 

Manchester 

Northampton 

Lenox 


During  FY'87,  the  Technical  Assistance  group  also  developed  a  very 
successful  "Hands-on"  Laboratory  Training  Seminar  for  wastewater  treatment 
plant  personnel.  This  three  day  seminar  was  given  twice  and  was  very   well 
received.  It  will  be  routinely  presented  several  times  a  year  from  now  on. 

The  Training  Section  presents  12  week  courses  in  wastewater  treatment 
plant  operation  at  least  four  times  a  year  at  locations  throughout  the 
state.  In  addition,  a  number  of  seminars  on  wastewater  subjects  are  pre- 
sented. 

In  FY'87,  two  12  week  Basic  Operator  Training  Courses  were  presented, 
one  12  week  Intermediate  Wastewater  Operator  Training  Course  was  presented, 
and  one  10  week  Pretreatment  Course  for  municipal  personnel  was  presented. 
These  courses  were  presented  at  the  Greater  Lawrence  Sanitary  District,  the 
Upper  Blackstone  WPAD,  the  Marlboro  East  WWTP,  and  the  Attleboro  WWTP. 
They  were  attended  by  a  total  of  109  students. 

Seminars  were  presented  on  a  wide  range  of  subjects  including; 
Laboratory  Safety,  Microbiology  and  Process  Control,  Personnel  Management, 
Inflow  and  Infiltration,  Gas  Chlorination,  and  Centrifugal  pumps. 
Approximately  250  people  attended  these  seminars. 

In  FY'87  the  Training  Section  put  in  a  major  effort  to  help  develop  a 
Title  5  Training  Course  for  Board  of  Health  employees.  This  section 
handled  all  the  coordination  and  planning  for  these  presentations  and 
taught  one  of  the  blocks  of  material.  These  courses  are  given  on  two  suc- 
cessive Saturdays  and  were  presented  at  four  different  locations.  They 
were  attended  by  almost  500  people  and  were  very   well  received.  The  Title 
5  Training  Course  will  continue  to  be  coordinated  by  the  Training  Section. 

The  Training  Section  is  in  charge  of  OPTRAIN,  a  computerized 
wastewater  treatment  plant  training  simulator.  During  FY'87,  this  training 
option  was  utilized  by  75  operators. 

Additional  duties  performed  by  the  Technical  Assistance  and  Training 
unit  include:  reviewing  operation  and  maintenance  plans  and  manuals  for 
WWTP's  in  planning  and  design  phases;  providing  O&M  bulletins  and  technical 
assistance  reports  to  division  personnel;  reviewing  Operator  Certification 
examinations;  working  with  the  Board  of  Certification  to  determine  the 
grade  level  rating  of  publicly  owned  wastewater  treatment  plants;  deve- 
loping Comprehensive  Plant  Evaluations  to  assess  the  standards  and  perfor- 
mances of  WWTP's;  and  reviewing  and  approving  contract  operations 
proposals.  During  FY'87,  contracts  were  reviewed  and  approved  for  the 
following  communities: 
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Templeton 

Swampscott 

Gloucester 

Taunton 

Cohasset 

Chatham 

Fall  River 

Spencer 

i 


The  Training  Center  will  be  fully  operational  and  staffed  during  FY'88 
and  will  be  able  to  carry  out  the  duties  assigned  to  it  in  a  timely  manner. 
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NUMBER  OF  PERM! 


YEAR 


J    NPDES  PERMITS 
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NUMBER  OF  PERMITS 


Enill    GROUNDWATER  PERMITS 
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SEWER  PERMITS 
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WATER  QUALITY  CERTIFICATION 


YEAR 


WQ  CERTIfiCATIONS 
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DWPC  ENFORCEMENT  ACTIONS 


NUMBER  OF  ACTIONS 
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NORTHEAST  REGIONAL  OFFICE 


The  Northeast  Regional  Office  is  located  at  5  Commonwealth  Avenue  in 
Woburn.  The  Region  is  comprised  of  96  municipalities.  The  following  river 
basins  are  located  entirely  or  partially  within  the  Region:  Concord, 
Charles,  Ipswich,  Merrimack,  Mystic,  Neponset,  Parker,  Shawsheen,  Weymouth 
Fore,  Weymouth  Back  and  the  Weir  River.  The  Region  also  covers  all  coastal 
waters  from  Salisbury  to  Cohasset  which  includes  Boston  Harbor  and  the 
North  Coastal  Area. 

At  the  close  of  FY'87,  the  staffing  for  Water  Pollution  Control  in 
this  Region  consisted  of  five  engineers  and  one  secretary.  One  additional 
environmental  engineering  position  was  vacant  for  the  last  6  months  of 
FY'87  but  should  be  filled  in  FY'88. 

Operation  and  maintenance  of  wastewater  treatment  facilities, 
discharge  permit  compliance,  and  responding  to  pollution  complaints  con- 
tinue to  be  the  main  focus  of  this  office. 

A  growing  program  element  for  the  Region  has  been  groundwater  quality 
protection  which  has  included  the  Region  assuming  responsibility  for  appro- 
val of  plans  for  wastewater  treatment  facilities  discharging  to  ground- 
water. There  also  has  been  a  significant  increase  in  the  number  of 
groundwater  discharge  permits  being  issued  along  with  the  monitoring 
reports  submitted  by  these  facilities.  The  Region  has  the  responsibility 
to  review  these  permits  and  monitoring  reports. 

Methods  for  enforcement  of  the  water  pollution  control  laws  were 
greatly  improved  during  this  year  as  a  result  of  the  promulgation  of  the 
Administrative  Penalties  Regulations  in  September.  The  effectiveness  of 
this  program  would  not  have  been  possible  without  the  excellent  support  of 
the  Division's  legal  counsel  and  Regulatory  Branch's  main  office  in  Boston. 

The  Technical  Assistance  Section  of  the  Division  began  a  thorough 
comprehensive  plant  evaluation  at  one  facility  within  the  Region  this  year 
and  it  is  hoped  this  will  result  a  significant  improvements  at  this  faci- 
lity in  the  near  future. 

In  looking  towards  the  coming  year  the  Region  will  continue  to  become 
more  involved  in  sludge  and  septage  disposal  problems  which  exist  and  are 
growing.  Also,  as  the  Department  takes  major  steps  to  remediate  hazardous 
waste  sites,  the  Division  of  Water  Pollution  Control  Regional  Office  must 
increase  its  efforts  to  ensure  proper  permitting  and  monitoring  of 
discharges  from  these  sites. 
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ADMINISTRATION 

Performance  Appraisal  2 

Meeting/Support  Activities  72 

Engineering  Report  Review  25 

Review  Eng.  Reports  and  Plans  (Grants)                    2 


PERMITS 

Review  Wastewater  Discharge  Permits  48 

Review  Eng.  Reports  and  Plans  (Regulatory)  72 

Review  Pretreatment  Plans  7 

Applications  82 

Review  Subsurface  Discharge  Permits  64 

Review  Title  5  Plans  &  Applications  135 

Inspect  Sites  76 

Process  Title  5  Variances  98 

Review  Applications  for  Site  Suitability  4 
Attend  Hearings  on  Sludge  Stabilization 

Disposal  Facilities  1 

Evaluate  Facility  Plans  to  Determine  Grade  Level  2 


COMPLIANCE 

Receive/Evaluate  Complaints  232 

Field  Investigation  &  Reports  272 

Review  Self-Monitoring  Reports  2,027 

Inspect  Major  Permittees  104 

Inspect  Minor  Permittees  114 

Conduct  Follow  Up  Inspections  of  Majors  and  Minors           13 

Attend  Meeting  Related  to  Inspections  117 

Conduct  Inspection  for  Specialized  Processes  2 

Provide  Tech.  Assistance  to  WWTPs  30 


ENFORCEMENT 

Track  Enforcement  Cases  123 

Manage  Enforcement  Data  Through  PCS                       1 

Issue  Notices  of  Non-Compliance  55 

Issue  Administrative  Orders  11 

Notices  4 

Refer  Violators  to  the  Attorney  General  's  Office             1 

Prepare/Testify/Participate  in  Court  Enforcement  Cases  9 
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OPERATOR  CERTIFICATION 

Staffing  Evaluation  Meetings  16 

STAFF  TRAINING 

Seminars,  Conferences  39 
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SOUTHEAST  REGIONAL  OFFICE 


The  Water  Pollution  Control  Section  is  located  on  the  grounds  of  the 
Lakeville  Hospital,  Route  105  in  Lakeville  and  presently  has  an  engineering 
staff  of  one  Environmental  Engineer  (EE)  V,  one  EE  IV,  two  EE  Ill's,  and 
two  EE  II's. 

Request  for  approval  of  plans  for  privately  owned  wastewater  treatment 
facilities  and  Title  5  related  issues  continues  to  create  a  significant 
impact  on  the  manpower  resources  of  the  section.  This  is  generally  reflec- 
tive of  the  continuing  growth  in  Southeastern  Massachusetts.  The  full  time 
effort  of  two  (2)  engineers  and  to  a  lesser  degree,  the  involvement  of  the 
remaining  staff  cannot  meet  the  full  needs  of  that  program  and  as  a  con- 
sequence the  other  objectives  of  the  Program  Plan  are  not  being  adequately 
met.  The  office  has  recognized  a  direct  relationship  between  successful 
training  and  information  sessions  with  local  Boards  of  Health  and  an 
increase  in  routine  formal  submittals  and  communication  in  the  Title  5 
Program. 

Septage  management  for  small  communities  that  utilize  lagoons  as  a 
means  for  septage  disposal  continues  to  be  problematical  because  of  ground- 
water permitting  requirements.  An  intensive  effort  has  been  made  to  con- 
duct inspections  of  both  the  illegal  facilities  and  those  that  have  been 
approved  by  the  Department  in  order  to  establish  schedules  by  which  Class  I 
Groundwater  Quality  Standards  can  be  met.  This  will  require  communities  to 
investigate  long  term  septage  options  such  as  codisposal  at  a  wastewater  or 
septage  treatment  facility.  Many  septage  facilities  have  been  issued 
orders  by  this  office  and  the  Boston  office  resulting  from  these  inspec- 
tions. 

The  following  tasks  were  accomplished  during  fiscal  1987: 

Pollution  Complaints  Investigated  63 

Review  Self  Monitoring  Reports  1046 

Attendance  at  Meetings  and  Hearings  232 

Prepare  Cases  for  Enforcement  11 

Issue  Administrative  Orders  15 

Issue  Notice  of  Violation  26 

Title  5  Reviews  and  Approvals  957 

Engineering  Report  Reviews  10 

Discharge  Permits  Reviewed  (Surface)  60 

Discharge  Permits  Reviewed  (Groundwater)  165 
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CENTRAL  REGIONAL  OFFICE 


The  Central  Regional  Office  is  located  at  75  Grove  Street,  Worcester, 
MA  01605  and  serves  a  total  of  80  municipalities  in  Worcester  and  portions 
of  Norfolk  and  Middlesex  Counties. 

The  permanent  DWPC  staff  presently  consists  of  an  Environmental 
Engineer  V,  an  Environmental  Engineer  IV,  an  Environmental  Engineer  III,  an 
Environmental  Engineer  II,  an  Environmental  Engineer  I  and  a  Clerk 
Stenographer. 

The  Central  Region  currently  has  a  total  of  38  municipal  wastewater 
treatment  facilities  and  approximately  100  industrial  surface  discharge 
permittees.  In  addition,  approximately  88  groundwater  discharge  permits 
have  been  issued  for  domestic  or  industrial  discharges  in  the  region.  This 
number  is  currently  growing  monthly. 

For  the  past  five  years  the  region  has  been  experiencing  extensive 
growth  development,  with  greatest  intensity  along  the  1-495,  1-290  and 
Route  9  corridors.  Since  many  communities  in  these  areas  are  unsewered, 
those  programs  related  to  groundwater  discharges  (Title  5  and  the  ground- 
water discharge  permit  program)  have  experienced  significant  increases  in 
workload.  In  addition,  many  of  the  sewered  communities  along  the  Assabet 
River  and  Millers  River  have  just  completed  or  are  currently  in  the  process 
of  upgrading  or  expanding  their  municipal  wastewater  collection  and  treat- 
ment systems.  Monitoring  these  projects  have  placed  additional  burdens  on 
the  regional  staff.  Some  of  these  treatment  facilities  will  be  treating 
increasing  amounts  of  industrial  wastes  which  will  place  greater  emphasis 
on  the  industrial  pretreatment  programs  in  order  to  ensure  that  permit 
limits  can  be  achieved. 

As  noted  above,  the  Central  Region  contains  many  growing  unsewered  com- 
munities which  generate  increasing  amounts  of  septage  to  be  disposed.  To 
date,  the  number  of  available  wastewater  treatment  facilities  have  not  been 
sufficient  to  handle  the  amount  of  septage  generated.  Greater  emphasis 
will  therefore  be  needed  on  the  septage  and  sludge  disposal  programs. 

The  following  tables  show  the  accomplishments  of  the  Section  for  State 
Fiscal  Year  1987. 


ADMINISTRATION 

PROGRAM  PLAN  PROGRESS  5 

SUPPORT  ACTIVITIES  -  GENERAL  LETTERS,  MEMOS,  MEETINGS            981 

MEPA  DOCUMENTS  -  ENF,  EIR  138 


COMPLAINTS  108- 

TELEPHONE  COMPLAINTS/INQUIRIES  364 

COMPLAINT   FIELD   INVESTIGATION/FOLLOW-UP  55 

PLAN/PERMIT  REVIEW 

ENGINEERING  REPORTS  AND  PLANS  70 

SURFACE   DISCHARGE  PERMITS  32 

SUBSURFACE   DISCHARGE  PERMITS  21 

SEWER  PERMITS  85 

SLUDGE  LAND  APPLICATION/LANDFILL  9 

REVIEW  TITLE   5  PLANS,    INSPECTIONS  226 

APPROVE   TITLE   5  VARIANCES,    INSPECTIONS  99 

COMPLIANCE' 

REVIEW  SELF-MONITORING  REPORTS  1100 

INSPECT  MAJOR  PROBLEM  PERMITTEES  116 

INSPECT  MINOR  PROBLEM  PERMITTEES  40 

INSPECT  NON -PROBLEM  PERMITTEES  50 

FOLLOW-UP  MEETINGS  41 

TECHNICAL  ASSISTANCE  6 

ENFORCEMENT 

TRACKING  85 

NOTICES  15 

ORDERS  6 

PENALTIES  7 

REFERRALS  3 

TESTIMONY  16 
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WESTERN  REGIONAL  OFFICE 
ANNUAL  REPORT  1987 


There  are,  in  effect,  five  major  program  areas  in  the  Western  Regional 
Office,  DWPC  program  plan  as  follows: 

-Complaints 

-Routine  0  &  M  Inspections 
-Formal  0  &  M  Compliance  Inspections 
-Permit  and  Plan  Review  (Sewer  Extension  Permits,  MEPA 
Process,  Regulatory,  Grants  and  Title  5) 
-Enforcement 

Compl aints :  Program  Plan  projections  for  FY '87  estimated  that  this  office 
would  receive  and  respond  to  110  complaints.   In  actuality,  we 
received  over  160  complaints  and  were  able  to  respond  directly 
to  104.  The  general  validity  of  complaints  is  usually  legiti- 
mate and  many  times  we  are  contacted  as  a  last  resort  after 
other  avenues  of  relief  have  been  exhausted.  Complaint 
response,  however,  does  consume  on  the  order  of  7+  man-months 
of  effort  on  our  part. 

I  beleive  that  responding  to  complaints  does  add  credibility 
to  the  Department  by  showing  that  there  is  an  agency  above  the 
local  level  to  which  an  individual  can  seek  relief.  To  put 
this  another  way  individuals  who  are  unable  to  secure  relief 
over  small  complaints  may  be  hesitant  to  attempt  to  secure 
relief  about  larger  problems. 

In  the  future,  as  Departmental  enforcement  action  continues  to 
provide  environmental  relief  against  violators  I  believe  that 
individual  complaints  registered  at  the  Department  level  will 
continue  to  rise.  This  ultimately  will  require  some  addi- 
tional staffing  to  address  this  issue. 

Routine  0  &  M  Inspections:  The  number  of  routine  0  &  M  inspections  con- 
ducted by  this  office  fell  to  176  inspections 
this  past  fiscal  year.  This  is  in  part  due  to 
a  staffing  vacancy  within  this  office  which  has 
only  recently  been  filled.  The  significance  of 
the  reduction  in  numbers.  During  the  1970's 
when  the  Division  was  constructing  numerous 
WWTP's  in  this  region  the  fuction  of  routine 
inspections  concentrated  significantly  on  pro- 
viding over-the-shoulder  technical  assistance 
to  novice  facility  operators,  many  of  whom  hap- 
pened to  be  chief  operators  of  facilities  but 
may  not  have  had  significant  operational 
experience.  Also,  these  inspections  monitored 
manpower  deficiencies  and  the  flux  of  operators 
in  the  business.  Today,  almost  all  of  the 
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facilities  necessary  to  insure  water  quality  goals  have  been 
constructed  in  this  region,  the  upper  level  operational  staff  at  these 
facilities  is  in  place  and  has  matured. 

One  of  the  main  reasons  for  the  reduction  in  routine  inspections  was 
due  to  the  man -power  commitment  to  enforcement  action;  a  direct  result 
of  the  implementation  of  the  Administrative  Penalties  Bill. 

Formal  0  &  H  Compliance  Inspections:  For  FY'87  the  WRO  was  able  to  conduct 
almost  all  of  the  formal  inspections  as  required  by  the  program  plan.  The 
shortfall  of  formal  inspections  came  in  the  area  of  minor  permittees 
(defined  as  primarily  minor  process  or  non-contact  cooling  water 
discharges)  is  as  a  direct  result  of  the  staffing  vacancy  that  existed  for 
the  fiscal  year.  For  FY'88  formal  compliance  inspections  will  pay  much 
closer  attention  to  insuring  that  the  requirements  of  314  CMR  3  and  314  CMR 
12  are  met  by  the  permittee.  With  the  experience  gained  through  the  enfor- 
cement initiative  the  formal  compliance  inspections  will  take  on  a  new 
highlight. 

Permit  and  Plan  Review:  The  workload  and  outputs  in  this  major  program 
plan  area  have  steadily  increased  over  the  past  few  years  to  the  point 
where,  for  FY'87,  310  tasks  were  accomplished.  This  office  is  spending 
much  more  time  reviewing  Sewer  Extension  Permits,  Regulatory  Reports,  MEPA 
(ENF/EIR)  Reports,  Grants  Reports  and  Title  5  submissions). 

Increased  cooperation  between  this  office  and  the  permit  section  of  the 
central  office  has  led  to  our  participation  in  the  Sewer  Extension  Permit 
area. 

Regulatory  plan  and  report  review  has  increased  as  a  direct  result  of 
enforcement  based  activities. 

Title  5  efforts  continue  to  increase.  As  the  Department  considers  revi- 
sions to  310  CMR  15.00,  and  continues  to  provide  training  and  technical 
assistance  to  local  Boards  of  Health,  I  suspect  that  additional  resources 
may  be  necessary  to  accomodate  the  workload  without  sacrificing  outputs  in 
other  program  plan  areas. 

Enforcement:  This  office  doubled  its  enforcement  actions  to  a  total  of  96. 
The  first  year  of  implementation  of  the  Administrative  penalties  Bill  has 
been  the  prime  mover  in  this  area.  The  enforcement  initiative  has  proven 
to  be  successful  in  obtaining  relief  on  a  variety  of  environmental  con- 
cerns. The  offshoot  of  enforcement  (plan  review)  was  unanticipated  and  has 
consumed  time  that  could  have  been  focused  into  other  program  plan  areas. 
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CHEMICAL  COSTS  REIMBURSEMENTS 


This  program  -  Chemical  Costs  Reimbursements  -  within  the  Division  of 
Water  Pollution  Control  of  the  Department  of  Environmental  Quality 
Engineering  was  established  through  the  passage  of  Chapter  510  of  the  Acts 
of  1980  (An  Act  authorizing  reimbursement  by  the  Commonwealth  to  cities, 
towns  and  districts  for  the  annual  costs  of  chemicals  for  the  operation  and 
maintenance  of  water  pollution  control  facilities).  This  legislation 
had  previously  allowed  cities,  towns  and  sewerage  districts  to  apply  to  the 
Division  of  Water  Pollution  Control  for  fifty(50)  per  cent  reimbursement  of 
the  costs  of  chemicals  utilized  for  chlorination,  sludge  dewatering,  odor 
control,  and  advanced  waste  treatment  for  phosphorous  removal  and  nitrifi- 
cation during  the  operation  and  maintenance  of  a  water  pollution  abatement 
faci lity. 

The  operation  of  the  program  has  been  established  in  the  following 
manner: 

1.  The  eligible  chemical  costs  incurred  at  a  wastewater  treatment 
plant  shall  be  from  the  preceding  fiscal  year  period  and  shall  be  ascer- 
tained for  the  period  by  each  city,  town  or  sewerage  district 

2.  These  ascertained  costs  shall  be  submitted  by  the  eligible  munici- 
pal bodies  to  the  Division  of  Water  Pollution  Control  for  verification  as 
to  accuracy  and  eligibility  -  before  the  end  of  the  subsequent  calendar 
year.   Reimbursements  under  this  program  shall  be  paid  from  either  the 
annual  or  supplementary  budgets  under  budgetary  control  item  #  2240-0500. 
The  funding  mechanisms  as  stated  in  the  enabling  legislation  cites  the 
Local  Aid  funding  process  as  stated  in  Section  18A  of  Chapter  58  of  the 
Massachusetts  General  Laws.  Once  the  amounts  of  monies  necessary  for  reim- 
bursement have  been  determined,  normal  practices  and  procedures  as  outlined 
by  the  Comptroller  and  Treasurer  of  the  Commonwealth  are  followed  and  the 
reimbursement  procedures  take  place. 

The  program  had  been  established  on  an  annual  basis  upon  the  yearly 
submission  of  costs  incurred  by  a  governmental  entity  during  the  previous 
fiscal  year. 

The  request  for  reimbursement  from  each  eligible  city,  town,  or  sewerage 
district  must  be  submitted  to  the  Division  of  Water  Pollution  Control  uti- 
lizing the  following  procedure: 

1.  The  submitted  list  must  designate  the  types  of  chemicals,  the 
amounts  of  chemicals  and  the  unit  costs  of  the  chemicals  used. 
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2.  The  costs  must  be  certified  by  the  auditor  in  cities  and  districts 
and  by  the  accountant  in  towns.  Certification  must  contain  the  statement 
that  the  types,  amounts  and  costs  of  the  chemicals  pertain  only  to  those 
chemicals  used  in  a  wastewater  treatment  facility  for  chlorination,  sludge 
dewatering,  odor  control  and  advanced  waste  treatment  for  nitrification  and 
phophorous  removal  during  the  operation  and  maintenance  of  said  wastewater 
treatment  faci lity. 

3.  Once  verified  by  the  Division  of  Water  Pollution  Control  as  eli- 
gible for  reimbursement  and  sufficient  funds  for  payment  have  been  provided 
by  both  the  Budget  Bureau  of  the  Department  of  Administration  and  Finance 
and  the  General  Court,  a  list  of  cities,  towns  and  sewerage  districts  and 
the  amount  of  reimbursement  to  be  provided  to  each  is  submitted  to  the 
Comptroller  and  Treasurer  of  the  Commonwealth  for  payment. 

Chapter  292  of  the  Acts  of  1982  (An  Act  relative  to  the  annual  reim- 
bursement of  the  acts  of  chemicals  for  the  operation  and  maintenance  of 
certain  water  pollution  control  facilities)  made  odor  control  chemicals 
eligible  for  the  program. 

During  the  fiscal  period  July  1,  1985  through  June  30,  1986  the 
following  cities,  towns  and  sewerage  districts  would  have  been  eligible  for 
the  below  listed  reimbursements. 

The  monies  for  the  anticipated  reimbursements  to  the  eligible  cities, 
towns  and  sewerage  districts  with  the  dollar  amounts  (before  verification) 
would  have  been  provided  as  follows: 

Adams  $   4,985. 

Amesbury  6,398. 

Amherst  20,086. 

Athol  4,971. 

Attleboro  52,975. 

Ayer  15,219. 

Barnstable  20,638 

Belchertown  State  School  231. 

Billerica  15,845. 

Blackstone  944. 

Bridgewater                             ,  2,118. 

Brockton  69,302. 

Buckland  438. 

Charles  River  Pollution  Control  District  47,639. 

Charlton  220. 

Chicopee  12,261. 
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Cohasset  6,044 

Concord  3,020 

Dartmouth  12,566 

Deerfield  1,438 

Douglas  1,343 

Dudley  334 

East  Bridgewater  375 

Easthampton  16,991 

Edgartown  289 
Erving   -  Erving  Center   -  51,949 

Millers  Falls   -     5,285  57,234 

Fairhaven  17,023 

Fall   River  139,143 

Falmouth  359 

Fitchburg  136,380 

Gardner  2,054 

Gloucester  9,847 

Grafton  6,759 

Great  Barrington  16,900 

Greater  Lawrence  Sanitary  District  123,573 

Greenfield  12,607 

Hadley  372 

Hardwick  485 

Haverhill  69,476 

Holyoke  49,027 

Hoosac  Water  Quality  District  34,778 

Hopedale  8,443 

Hudson  6,944 

Hull      *  2,692 

Huntington  701 

Ipswich  6,226 

Lee  640 

Leicester  Water  District  303 

Lenox  2,366 

Leominster  56,482 

Lowell  18,902 

Lynn  49,567 

Manchester  1,307 

Mansfield  11,384 

Marion  1,133 

Marlboro  98,864 

Marshfield  2,431 
Massachusetts  Water  Resource  Authority-Sewer   Div.      1,265,227 

Mattapoisett  995 

Maynard  5,011 

Medfield  8,318 
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Merrimac 

163 

Metropolitan   District  Commission-Watershed  Mng. 

Div.2,615 

MidcNeboro 

10,200 

Mil  ford 

11,840 

Mil lbury 

989 

Millis 

No  request 

Montaque 

8,018 

New  Bedford 

59,406 

Newburyport 

10,149 

Northhampton 

33,433 

North  Attleboro 

23,382 

Northbridge 

3,576 

North  Brookfield 

600 

Northfield 

637 

Orange 

2,099 

Oxford  -  Rochdale  Sewer   District 

298 

Palmer 

11,382 

Pepperel 1 

872 

Pittsfield 

31,905 

P lymouth 

4,482 

Rockland 

14,634 

Rockport 

3,966 

Royalston 

199 

Russel 1 

422 

Scituate 

5,865 

Shrewsbury 

4,663 

Somerset 

13,645 

Southbridge 

*     7,771 

South  Essex  Sewer  District 

162,310 

South  Hadley 

16,191 

Spencer 

517 

Springfield 

307,037 

Stockbridge 

1,102 

Sturbridge 

125 

Sunderland 

218 

Swampscott 

7,783 

Taunton 

42,783 

Templeton 

54,034 

Upper   Blackstone  Water  Pollution  Abatement   Dist. 

42,635 

Upton 

360 

Uxbridge 

2,489 

Ware 

10,298 

Wareham 

10,378 

Warren 

940 

Wayland-Sudbury  Septage  District 

5,643 

Webster 

17,706 

Westboro 

2,158 

Westfield 

18,635 

Wi  lbraham 

4,216 

Winchendon 

364 

TOTAL         3,516,083 
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This  procedure  has  been  changed  by  legislative  action  initiated  by  the 
Department  of  Administration  and  Finance  and  incorporated  into  the  budget 
process  addressed  in  the  annual  budget  for  fiscal  year  1988-Chapter  199  of 
the  Acts  of  1987.  The  Fiscal  Year  1988  Cherry  Sheet  is  based  upon  the 
Legislative  Resolution  passed  in  February,  1987  authorizing  the  "new  reso- 
lution aid"  programs  and  the  appropriations  for  other  disbursement  programs 
outlined  in  Chapter  199  of  the  Acts  of  1987.  The  chemical  cost  reimbur- 
sement program  has  been  added  to  each  municipality's  "new  resolution  aid". 
This  has  been  added  to  the  Cherry  Sheet  Line  Items-Additional  Assistance 
(Line  C.9).  The  chemical  cost  reimbursement  program  for  each  municipality 
operating  a  wastewater  treatment  facility  now  follows  the  reimbursement 
figure  established  for  the  period  July  1,  1984  through  June  30,  1985.  All 
further  reimbursements  through  the  chemical  costs  reimbursement  program 
will  utilize  the  "Needs-Based  Local  Aid  Formula  for  Fiscal  Year  1988".  The 
underlying  concepts  and  changes  made  for  fiscal  year  1988  are  described  in 
the  Governor's  budget  for  fiscal  year  1988  filed  with  the  legislature  as 
House  1  of  1987.  The  Cherry  Sheet  item  C.3  Water  Pollution  Abatements 
General  Law  Chapter  21  section  37  (Offset  Item)  will  be  funded  in  the 
future  as  a  consolidated  figure  contained  in  C.9  Additional  Assistance 
General  Fund  Appropriation  to  Local  Aid  Fund. 

In  essence  the  chemical  cost  reimbursements  to  eligible  cities  and 
towns  for  the  fiscal  period  July  1,  1985  through  June  30,  1986  will  be  the 
same  as  the  figure  received  during  the  eligiblity  period  of  July  1,  1984 
through  June  30,  1985.  This  reimbursement  amount  will  not  be  a  direct 
payment  but  will  be  included  in  the  community's  Cherry  Sheet  receipts.  The 
reimbursement  under  the  chemical  cost  program  for  the  period  July  1,  1986 
through  June  30,  1987  will  follow  the  same  method  of  Cherry  Sheet  receipts. 
All  future  reimbursements  will  be  developed  utilizing  the  Cherry  Sheet 
Approach. 

The  Division  of  Water  Pollution  Control  will  not  be  finalizing  any 
reimbursements  for  the  eligiblity  periods  of  July  1,  1985  through  June  30, 
1986  and  July  1,  1986  through  June  30,  1987.  Future  reimbursements,  after 
July  1,  1987,  will  be  received  by  the  eligible  cities  and  towns  through  the 
Cherry  Sheet  mechanism. 

The  reimbursements  to  eligible  sewerage  districts  has  been  addressed 
in  Chapter  199  of  the  Acts  of  1988  in  budgetary  control  item  0611-5500 
under  the  terms  and  provisions  depicted  for  public  entities.  Sewerage 
districts  will  receive  a  reimbursement  amount  for  the  period  July  1,  1985 
through  June  30,  1986  and  for  the  period  July  1,  1986  through  June  30,  1987 
based  upon  budgetary  control  item  2240-0500  of  Chapter  142  of  the  Acts  of 
1986.  Future  payments  will  follow  the  Cherry  Sheet  Mechanism. 
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Mandatory  Certification  of  Wastewater  Treatment  Plant  Operators 


Massachusetts  had  conducted  a  voluntary  certification  program  in  con- 
junction with  the  New  England  Water  Pollution  Control  Association  for  many 
years. 

On  August  26,  1970  then  Governor  Sargent  signed  into  law  an  Act 
Establishing  a  Board  of  Certification  of  Operators  of  Wastewater  Treatment 
Facilities.  This  Act  required  the  following. 

1.  That  the  nine(9)  member  Board  of  Certification  of  Wastewater 
Treatment  Plant  Operators  be  established  to  ensure  the  proper  management, 
operation  and  maintenance  of  wastewater  treatment  facilities. 

2.  That  a  fee  of  ten(10)  dollars  be  required  for  the  original  cer- 
tificate of  competency  and  an  annual  fee  of  five(5)  dollars  be  required  for 
renewal  thereafter.  A  new  fee  structure  was  established  during  fiscal  year 
1981  by  the  Department  of  Administration  and  Finance  through  passage  of 
Chapter  499  of  1980  (An  act  increasing  certain  licensing  fees)  and  Chapter 
572  of  1980  (An  Act  authorizing  the  Commissioner  of  Administration  and 
Finance  to  set  fees  and  charges  paid  to  the  Commonwealth)  this  new  fee 
structure  has  been  established  as  twenty  (20)  dollars  for  the  original  cer- 
tificate of  competency  (examination  fee)  and  an  annual  fee  of  twelve(12) 
dollars  for  renewal  thereafter.  A  new  fee  of  fifteen  (15)  dollars  was 
established  for  the  issuance  of  emergency  certification. 

3.  That  no  person,  corporation,  city,  town  or  district  shall  operate 
a  treatment  facility  used  for  treating,  neutralizing  or  stabilizing 
wastewater  from  homes,  public  buildings,  commercial  and  industrial 
establishments  unless  the  person  in  charge  of  the  treatment  facility  has  a 
certificate  of  competency  issued  by  the  Board  of  Certification  of 
Wastewater  Treatment  Facilities.  The  present  board  policy  also  requires 
that  the  Assistant  Chief  Operator,  Shift  Operators  and/or  Week -End  Opera- 
tors, if  utilized,  must  have  a  certificate  of  competency.  This  requirement 
for  mandatory  certification  applies  to  municipal,  industrial  pretreatment 
facilities  discharging  to  municipal  sewerage  systems  and  ground  water 
discharge  facilities*  emptying  into  the  ground  water  of  the  Commonwealth. 
Thus  all  wastewater  treatment  facilities  discharging  to  either  ground  or 
surface  waters  of  the  Commonwealth  must  have  certified  operators  in  the 
positions  of  Chief  Operator,  Assistant  Chief  Operator,  Shift  Operators 
and/or  Week-End  Operators,  if  utilized.  Violation  of  the  mandatory  cer- 
tification requirement  is  punishable  by  a  fine  of  not  more  than  twenty  five 
hundred  (2,500)  dollars  per  day  of  such  violation. 
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4.  That  any  individual,  who  files  an  application  for  a  certificate  of 
competency  prior  to  July  1,  1972  and  with  such  date  being  extended  by  the 
General  Court  during  the  legislative  year  of  1973  to  July  1,  1974  and  pro- 
vided further  that  one  was  employed  as  an  operator  at  a  wastewater  treat- 
ment facility  in  Massachusetts  on  July  1,  1971  would  be  eligible  for 
certification  under  provisions  of  the  Grandfather's  Clause  of  the  enabling 
legislation.  All  others  seeking  certification  shall  pass  an  examination 
prepared  by  the  Board  of  Certification  of  Wastewater  Treatment  Plant 
Operators  or  shall  be  granted  certification  by  means  of  a  reciprocal 
agreement  amongst  the  various  states  prepared  and  approved  by  the  above- 
mentioned  Board  of  Certification. 

5.  The  Board  through  its  Rules  and  Regulations  has  set  the  following 
policies,   "The  Chief  Operator  is  in  responsible  charge  during  all  working 
hours  of  the  wastewater  treatment  facility".  "In  any  Grade  four (4)  or 
lower  wastewater  treatment  facility  which  has  an  eight(8)  hour  day, 
seven(7)  days  per  week  operation,  the  chief  operator  must  have  a  cer- 
tification rating  equal  to  the  grade  of  the  plant,  and  during  the  absence  of 
the  operator  in  charge,  the  plant  must  have  a  certified  operator  (assistant 
chief  operator)  with  a  certification  rating  not  less  than  one  grade  below 
the  rating  of  the  facility  and  for  those  Grade  four(4)  or  lower  facilities 
which  utilize  shift  and  or  week-end  operators,  the  shift  and  week-end 
operators  also  must  have  a  certification  rating  not  less  than  one  grade 
below  the  rating  of  the  facility.  For  Grade  five(5),  six(6),  or  seven(7) 
plants  the  operator  in  charge  must  have  a  certification  rating  equal  to  the 
grade  of  the  facility.  During  his  absence,  the  operator  in  charge 
(assistant  chief  operator)  also  must  have  a  certification  rating  equal  to 
the  grade  of  the  facility.   If  shift  and/or  week-end  operators  are  uti- 
lized, the  shift  and/or  week-end  operators  must  have  a  certification  com- 
mensurate with  the  duties  one  is  performing  at  any  given  time.  These 
ratings  are  determined  by  the  Board  based  upon  information  submitted  by  the 
f aci 1 ity . 

6.  The  Board  of  Certification  of  Operators  of  Wastewater  Treatment 
Facilities  has  established  a  set  of  rules  and  regulations  in  addition  to 
application  forms  for  the  certification  program. 

7.  The  Honorable  Governors  of  the  Commonwealth  have  appointed  the 
members  who  serve  on  the  Board  of  Certification  of  Wastewater  Treatment 
Plant  Operators.  The  Board  holds  regulatory  scheduled  monthly  meetings  to 
conduct  business  properly  before  the  Board  and  to  establish  policy  as 
necessary.  The  board  further  administers  two(2)  examinations  per  calendar 
year.  These  examinations. are  held  in  January  and  July  of  each  year. 
Despite  the  restrictions  and  budgetary  constraints  imposed  by  Proposition 
2s  and  other  local,  state  and  federal  fiscal  constraints,  the  Board  of 
Certification  of  Wastewater  Treatment  Plant  Operators  clearly  states  that 
the  wastewater  treatment  facilities  within  the  Commonwealth  must  continue 
to  meet  the  requirements  of  mandatory  certification  and  that  these  facili- 
ties must  be  operated  and  maintained  in  accordance  with  the  laws  of  the 
commonwealth. 


120. 

Chapter  606  of  the  Acts  of  1983  transferred  the  Board  of  Certification 
of  Wastewater  Treatment  Plant  Operators  from  the  Division  of  Registration 
in  the  Executive  Office  of  Consumer  Affairs  to  the  Division  of  Water 
Pollution  Control  of  the  Department  of  Environmental  Quality  Engineering 
within  the  Executive  Office  of  Environmental  Affairs.  This  very   important 
legislation  now  allows  the  Board  to  more  properly  administer  its  legislati- 
vely mandated  affairs,  decisions  and  policies.  The  budgetary,  administra- 
tive and  financial  duties  of  the  Board  can  now  be  carried  on  by  the 
personnel  directly  responsible  for  conducting  the  affairs  of  the  Board. 
Considerable  changes  in  the  collection  of  renewal  fees,  examination  pre- 
paration and  notification,  the  review  process  and  in-house  methods  for  the 
administration  of  the  Board  day-to-day  affairs  are  being  realized.  This 
change  has  now  resulted  in  a  more  efficient  operation  of  the  Board  and  is 
now  a  corner  stone  of  the  Board's  activities  during  the  time  period  for 
this  report. 

The  Board  established  separate  examinations  for  certification  of 
operators  employed  at  municipal,  industrial  and  combined  wastewater  treat- 
ment facilities.  These  examinations  are  provided  to  the  Board  by  its  edu- 
cational consultant-The  Association  of  Boards  of  Certification  (ABC).  The 
examinations  are  based  on  a  "need-to-know",  job  specific  format. 

The  Board  has  developed  a  program  to  review  and  oversee  the  contract 
operations  mode  of  operations  and  maintenance  at  wastewater  treatment  faci- 
lities which  utilize  this  new  concept. 

The  certification  of  industrial  pretreatment  wastewater  treatment 
plant  operators  by  means  of  grandfather  certification  is  now  being  imple- 
mented by-  the  Board.  The  deadline  for  receipt  of  these  applications  has 
been  extended  to  June  30,  1988. 

The  Board  completed  its  1986  renewal  program  during  this  reporting 
period  and  developed  the  means  to  implement  the  1987  renewal  program. 

As  of  June  30,  1987  the  Board  has  certified  under  the  aspects  of  the 
orginal  Grandfather's  Clause,  reciprocal  agreements  and  examinations  three 
thousand  one  hundred  twenty  five  (3,125)  operators. 
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TECHNICAL  SERVICES  BRANCH 

The  following  summarizes  some  of  the  major  aspects  of  TSB  activities  during 
FY' 87.  Details  can  be  found  in  the  sections  which  follow  this  summary. 

The  Technical  Services  Branch  initiated  its  assigned  functions  under  the  MMARS 
system.  While  the  shakedown  period  is  still  underway,  information  on  the 
status  of  transactions  alone  makes  access  to  MMARS  worthwhile.  This  access 
plus  the  installation  of  a  FAX  machine  has  improved  information  flow 
substantially . 

Through  the  efforts  of  the  EDP  and  administrative  sections,  three  more  PC's 
have  been  acquired.  These  acquisitions  have  more  than  doubled  the  PC's 
available  to  the  staff.  Ultimately,  several  more  PC's  are  needed  along  with  a 
network. 

One  of  the  major  efforts  in  EDP  has  been  the  gradual  computerization  of  water 
quality  data.  A  major  initiative  involving  the  delivery  of  data  in  electronic 
form  from  the  Lawrence  Experiment  Station  was  pursued.  This  effort  will 
continue  in  FY  '88. 

Monitoring  of  toxicity  and  developing  protocols  to  regulate  it  were  other 
principal  activities  during  FY  '87.  A  contract  for  toxicity  testing  and  the 
securing  of  a  trailer-laboratory  for  intramural  toxicity  testing  was  initiated. 
Microtox  testing  was  continued  on  a  more  regular  basis.  In  addition, 
monitoring  fish  for  the  accumulation  of  selected  undesirable  contaminants  was 
expanded.  The  Department  of  Public  Health  has  issued  advisories  to  not  consume 
fish  from  several  areas.  The  offending  constituents  have  been  mercury,  PCB's 
and  lead. 

The  formal  establishment  of  a  Marine  Section  within  the  Water  Quality  group  has 
coincided  with  a  stream  of  demands  connected  with  Boston  and  New  Bedford 
Harbors  in  particular.  Lynn,  SESD  and  Plymouth  will  see  more  activity  shortly 
as  will  several  other  coastal  sites.  The  Buzzards  Bay  study  generated  a 
significant  amount  of  water  quality  data  which  are  now  being  assessed. 
Planning  for  deployment  of  caged  mussels  to  monitor  selected  toxic  substances 
in  the  New  Bedford  area  was  initiated. 

Once  again,  the  Clean  Lakes  program  received  more  applications  than  could  be 
funded.  FY  '87  saw  the  funding  of  Phase  I,  Phase  II  and  maintenance  projects 
through  this  program. 

Compliance  Monitoring  continued  to  assess  discharges  and  provide  information 
for  water  quality  assessments.  Plans  were  made  to  transfer  this  activity  to 
the  Technical  Assistance  and  Training  Section. 

New  initiatives  in  R&D  included  toxicity  testing  and  assessing  satellite  remote 
sensing  for  water  quality  evaluation. 

The  Nonpoint  Source  Program  was  developed  with  both  federal  and  state 
components  which,  while  complementary,  also  can  be  independent. 
Papers  and  presentation  by  TSB  personnel  during  FY '87  included: 
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"Feasibility  of  locating  Nonpoint  Sources  of  Fecal  Contamination  Using 
Source  Differentiation  of  the  Fecal  Streptococci  Bacteria"  a  poster  by  Joan 
Beskenis  at  the  annual  meeting  of  the  American  Society  for  Microbiology  in 
Atlanta,  GA,,  March,  1987. 

"Use  of  an  Integrated  Bicmonitoring  Program  for  the  Assessment  of  Toxic 
Impacts  in  the  Ten  Mile  River  in  Massachusetts"  by  Arthur  Johnson  at  the 
Narragansett  Bay  Symposium  in  Warwick,  Rhode  Island,  April ,  1987. 

"Modeling  the  Impact  of  Nitrogenous  Compounds  on  Wastewater  Disinfection"  by 
Russell  A.  Isaac  and  J.  Carrell  Morris,  presented  at  the  Sixth  Conference  on 
Water  Chlorination,  Oak  Ridge,  TN,  May,  1987. 

"Water  Pollution  Control:  The  Evolution  from  Conventional  to  Toxic 
Pollutants,"  Russell  A.  Isaac,  Cornelius  J.  O'Leary,  Thomas  C.  McMahon, 
accepted  for  presentation  at  the  River  Symposium,  Shanghai,  China. 

"Inter-Agency  Cooperation  for  Coastal  Protection"  by  Steven  G.  Halterman, 

presented  at  the  Coastal  Zone  87  Symposium  on  Coastal  and  Ocean  Manaaement, 

Seattle,  Washington,  May  26-29,  1987.  The  paper  was  published  in  the  con- 
ference, proceedings. 

"Massachusetts  Marine  Lakes  Restoration  Program"  by  Christine  L.  Duerring, 
presented  at  the  Coastal  Zone  87  Symposium  on  Coastal  and  Ocean  Management, 
Seattle,  Washington,  May  26-29,  1987.  The  paper  was  published  in  the 
conference  proceedings. 

"Ten  Mile  River  Water  Quality  and  Toxicity  Program, "  by  Paul  Hogan,  presented 
at  the  59th  Annual  Water  Pollution  Control  Federation  Conference,  Los 
Angeles,  CA,  October,  1986. 

"Blackstone  River  in  Massachusetts  -  Victim  or  Villain"  by  Paul  Hogan 
presented  at  the  Narragansett  Bay  Symposium,  Warwick,  R.I.,  April,  1987. 

"Connecticut  River  Combined  Sewer  Overflow  Project"  by  Patricia  Austin  at 
the  New  England  Interstate  Water  Pollution  Control  Commission  CSO  Meeting, 
June,  1987. 

"Chemical  Inputs  from  Cranberry  Bogs"  by  Lawrence  Gil,  presented  at  the 
New  England  Association  of  Environmental  Biologist,  Hartford,  Ct.,  February 
25-27,  1987. 


_ 
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TECHNICAL  SERVICES  BRANCH 
ANNUAL  REPORT 

Administration  Section 

During  FY '87,  personnel  administration  continued  to  be  the  longest  and 
most  time  consuming  ongoing  task.   Interviews,  selection  and  fiscal  juggling 
to  accommodate  salary  changes  have  consumed  significant  amounts  of  time  and 
effort.   The  updating  of  job  specifications  and  duties,  preparation  of  Form 
30s  and  Form  40s,  as  well  as  many  other  forms  needed  for  out  of  state  travel 
and  the  like,  were  among  the  many  functions  performed.   Considerable  effort 
has  also  gone  into  the  preparation  and  follow-up  on  expense  vouchers  for 
Technical  Services  Branch  personnel.   A  major  effort  was  the  year  end 
preparation  of  new  Forms  30s  for  all  Westborough  personnel. 

The  single  most  time  consuming  element  of  this  activity  continued  to  be  the 
conduct  of  performance  appraisals  for  all  employees  assigned  to  the  Technical 
Services  Branch.   This  activity  continued  to  be  worthwhile,  by  better  defining 
responsibilities  and  expectations  of  supervisors  and  subordinates,  which 
has  resulted  in  a  more  efficient  use  of  time  and  resources.   A  conversion 
to  the  EPRS  system  was  accomplished  as  well. 

The  hiring  of  personnel  also  continued  to  consume  a  large  block  of  time. 
The  following  new  personnel  were  hired  during  FY '87; 

1.  Accountant  III  (12/8/86)  Part-time 

2.  Environmental  Engineer  III  (1/5/87) 

3.  Biochemist  (1/11/87) 

4.  Senior  Chemist  (3/30/87) 

5.  Steno  II  (4/2/7/87) 

Twelve  (12)  seasonal  (summer)  employees  were  selected  and  assembled.   Their 
contribution  was  significant  once  again  as  all  proved  to  be  willing  and  hard 
workers.   The  continued  cooperation  of  the  Division  of  Employment  Security 
and  area  colleges  and  universities  contributed  to  the  success  of  this  venture. 
Two  (2)  student  intern  employees  were  also  hired  during  the  course  of  FY' 87, 
providing  valuable  assistance  to  regular  staff  members.   Tventy-four  (24) 
new  reports  v/'jre  prepared  by  staff,  eighteen  (18)  of  which  •  ^re  printed  and 
recurned.   Thirty-one  (31)  republications  were  submitted,  twenty-nine  (29) 
of  which  were  printed  and  returned.   Fourteen  (14)  non-report  projects  were 
submitted,  printed  and  returned.   A  substantial  effort  has  continued  to  go 
into  researching  various  computer  assisted  drafting  systems  which  would  result 
in  the  production  of  more  sophisticated  graphics  and  the  ability  to  utilize 
various  geographic  information  systems.   This  aspect  aJcne,  in  the  context 
of  non-point  source  problems,  makes  such  a  system  attractive. 

Activities  related  to  the  new  physical  plant  consumed  less  time  than  during 
the  previous  year.   At  this  time,  the  Technical  Services  Branch  is  ready 
to  begin  the  design  phase  of  its  new  building  as  soon  as  necessary  funds 
are  made  available  through  the  Capital  Outlay  Budget  process.   Steam  traps 
were  installed  throughout  the  building  and  an  independent  electrical  service 
was  installed. 
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FY' 87  was  the  fourth  full  year  in  which  a  Grants  Management  Specialist  III 
has  been  assigned  to  the  Technical  Services  Branch,  and  in  December  a  part-time 
Accountant  III  was  added  to  the  staff.   This  position  has  had  a  profound 
effect  on  the  operation,  as  budgeted  funds  have  been  effectively  utilized 
to  provide  much  needed  supplies  and  maintenance.   Additionally,  this  has. 
continued  to  result  in  invoices  being  processed  promptly  and  assuring  vendors 
of  payments  in  a  timely  manner. 

A  significant  amount  of  time  was  expended  in  dealing  with  a  variety  of  administra- 
tive items  for  the  Clean  Lakes  Program.  The  Chapter  628  program  contributed 
a  large  number  of  substate  agreements,  contracts  and  invoices  to  be  reviewed. 
Some  additional  time  was  spent  reviewing  Section  314  (Federal  Clean  Lakes 
Program)  and  Chapter  722  documents.   A  table  of  Technical  Services  Branch 
expenditures  follows: 


SUBSIDIARY 


Services 


Clothing 


Laboratory  Supplies 


Building  Operations 


Travel 


Advertising/Printing 


Maintenance/Repairs 


Office  and  Administration 


Equipment 


Rentals 


TOTALS 


EXPENDITURES 

ISCAL.  YEAR  1987 

FUND  SOURCE 

AMOUNT 

State 

$16,337 

Federal 

25,094 

State 

-0- 

Federal 

1,318 

State 

10,030 

Federal 

12,325 

State 

3,146 

.Federal 

-0- 

State 

16,807 

Federal 

12,597 

State 

157 

Federal 

-0- 

State 

20,565 

Federal 

2,123 

State 

39,424 

Federal 

3,615 

State 

979 

Federal 

32,005 

State 

4,881 

Federal 

-0- 

State 

112,996 

Federal 

89,077 

TOTAL 


$41,431 


1,318 


22,355 


3,146* 


29,404 


157' 


23,358 


43,039 


32,984 


4,881 


$202,073 


'Expenditures  for  electricity,  water  and  Central  Reproduction  charges  were 
made  through  the  D.E.Q.E.  central  account. 
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EXPENDITURES  (CONTINUED) 
FISCAL  YEAR  1987 


Other  Sources: 


Bond  Funds 

Research  and  Demonstration  $604,770 

Clean  Lakes  and  Great  Ponds  1,480,597 

TOTAL  EXPENDITURES:  $2,287,440 
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BIOLOGY  ANNUAL  REPORT 


WATER  QUALITY  STANDARDS  PROGRAM 


The  Water  Quality  Standards  Program  is  responsible  for  updating  and  revising 
standards,  reviewing  criteria  and  classifying  the  waters  of  the  Commonwealth. 
Revised  standards  were  approved  by  EPA  in  FY  1985  and  updates  occur  approxi- 
mately three  years. 

During  FY  1987,  an  "Interim  Policy  for  the  Control  of  Toxic  Pollutants  in 
Surface  Waters"  was  drafted.   This  is  the  first  step  in  formally  integrating 
biological  toxicity  testing  into  the  state  permit  system.   It  is  expected  that 
the  policy  will  undergo  extensive  review.   For  this  reason  the  policy  will  be 
implemented  on  a  trial  basis  before  incorporation  into  the  standards.   As  part 
of  the  toxics  policy  there  is  a  discrete  policy  for  chlorination/disinf ection. 

A  great  deal  of  time  was  spent  revising  the  draft  CSO  policy.   The  proposed 
policy  is  precedent  setting  and  therefore  somewhat  controversial.   Efforts  are 
underway  to  negotiate  a  regional  policy  with  EPA's  and  the  New  England  States 
through  the  New  England  Interstate  Water  Pollution  Control  Commission. 

The  Commission  was  also  active  in  coordinating  regional  meetings  on  toxicity, 
compliance  monitoring  and  chlorine/disinfection  policies. 

The  Stream  Classification  Program  drafted  a  supplement  to  the  inventory  of 
rivers  and  streams.   This  includes  stream  lengths,  gradients  and  stocked  trout 
wa  t  e  r  s  . 

The  WQS  Program  was  represented  at  the  annual  meeting  of  the  New  England 
Association  of  Environmental  Biologists  and  presented  talks  on  the  chlorine 
policy  and  the  Mixing  Zone  policy.   The  program  was  also  represented  at  the 
Association  of  State  and  Interstate  Water  Pollution  Control  Administrator's 
Toxicity  Seminar  in  St.  Louis. 


BIOMONITORING  PROGRAM 


The  Biomonitoring  Program  is  an  integral  component  of  the  state-wide  surface 
water  quality  monitoring  program  which  is  authorized  by  the  Massachusetts  Clean 
Waters  Act,  Section  27,  Paragraph  5.   The  importance  of  biological  monitoring  is 
underscored  in  the  "Declaration  of  Goals  and  Policy,"  Section  101  (a)  of  Public 
Law  92-500  which  stresses  the  need  to  restore  the  biological  integrity  of  the 
nation's  waters  and  achieve  a  water  quality  which  provides  for  the  protection 
and  propagation  of  aquatic  life. 

The  Biomonitoring  Program  comprises  four  areas  of  emphasis:   Macroinvertebrate 
rapid  bioassessment  (MRB),  fish  tissue  monitoring,  toxicity  assessment 
(including  bioassays),  and  microbiology.   Six  full-time  biologists  and  five 
seasonal  employees  conduct  biological  sampling  and  analyses  to  supplement  other 

water  quality  monitoring  and  management  programs  and  make  recoiaaieadations  to  the 
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Regulatory  Branch  with  regard  to  the  control  of  toxic  effluents  and  thermal 
discharges  through  the  NPDES  permitting  process. 

The  macroinvertebrate  rapid  bioassessment  (MRB)  involves  the  use  of  semi- 
quantitative sampling  methods  designed  to  minimize  laboratory  time  requirements 
for  taxonomic  identification  and  enumeration  of  aquatic  macroinvertebrates.   The 
MRB  provides  standardized  procedures  for  assessing  the  impacts  of  organic  and 
toxic  pollutants  on  aquatic  invertebrates;  and  it  provides  the  basis  for  making 
relative  comparisons  pertaining  to  water  quality  conditions  between  sampling 
stations  and/or  to  document  long-term  trends  at  fixed  sites.   In  FY  1987,  rapid 
macroinvertebrate  bioassessments  were  conducted  in  four  river  basins  at  a  total 
of  seventeen  (17)  sampling  sites  (see  Table  below). 

Fish  tissue  monitoring  is  conducted  to  assess  the  levels  of  toxic  contaminants 
in  freshwater  fish,  identify  water  bodies  where  those  levels  may  impact  human 
health,  and  identify  waters  where  toxic  chemicals  may  impact  fish  and  other 
aquatic  life.   Fish  surveys  generally  have  been  restricted  to  water  bodies  where 
wastewater  discharge  data  or  previous  water  quality  studies  have  indicated 
potential  toxics  problems.   In  FY  1987,  fish  sampling  was  conducted  in  twelve 
(12)  water  bodies  throughout  Massachusetts  (see  Table  below).   An  additional 
noteworthy  accomplishment  was  the  publication  in  January,  1987,  of  a  USEPA  Water 
Quality  Program  Highlight  on  the  Massachusetts  Fish  Toxics  Monitoring  Program. 

The  toxicity  testing  capabilities  of  the  Biomonitoring  Program  presently  inclu- 
de one  Microtox™  Toxicity  Analyzer  and  an  R&D  Services  Contract  with 
Envirosystems,  Inc.  of  Hampton  Falls,  New  Hampshire  to  provide  up  to  100  acute 
and  25  chronic  toxicity  tests  using  fathead  minnows  and  daphnids.   In  FY  1987, 
fifty-four  (54)  effluent  samples  were  screened  for  toxicity  with  the  Microtox™ 
System.   Furthermore,  the  services  contract  was  utilized  to  provide  additional 
toxicity  tests  as  part  of  the  1987  intensive  water  quality  and  wastewater 
discharge  survey  of  the  Millers  River.   Another  FY  1987  highlight  was  the  near 
completion  of  a  trailer-type  laboratory  to  be  housed  at  TSB  that  will  provide 
the  necessary  space  and  equipment  for  conducting  acute  and  chronic  toxicity 
testing  using  fathead  minnows  and  cladocerans,  as  well  as  for  the  Microtox™  ana- 
lyzer.  Finally,  Biomonitoring  Program  personnel  reviewed  and  provided  pertinent 
toxicity-related  information  for  twenty-seven  (27)  draft  NPDES  discharge  permits, 

The  microbiological  monitoring  includes  both  the  maintenance  of  a  small  support 
laboratory  for  phytoplankton  identifications  and  chlorophyll  determinations,  and 
the  assessment  of  bacterial  indicators  of  water  pollution.   In  FY  1987,  several 
bacteriological  indicators  including,  but  not  limited  to,  the  source  differen- 
tiation of  the  fecal  streptococci  bacteria  were  used  to  assess  water  quality 
conditions  and  determine  sources  of  fecal  contamination  in  the  North  River, 
Westport  River,  and  Buzzards  Bay  drainage  area. 

The  following  Table  summarizes  all  of  the  FY  1987  biomonitoring  field  surveys: 

WATER  BODY  SURVEY  TYPE 

Millers  River  Invertebrates;  Toxicity 

Ten  Mile  River  Fish 

French  River  Invertebrates 

Sudbury  River  Invertebrates;  Fish 

Hoosic  River  Fxsn 
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Concord  River 

Bungay  River 

Merrimack  River 

Blackstone  River  (Riverdale  Impoundment) 

Muddy  Pond  (Carver) 

North  River 

Buzzards  Bay 

Westport  River 

Heard  Pond  (Wayland) 

Bailey's  Pond  (Araesbury) 

Echo  Lake  (Hopkinton) 

Neponset  Reservoir  (Foxboro) 

Dimmock  Pond  (Springfield) 


Fish 
Fish 

Invertebrates;  Fish 
Fish 

Fish;  Toxicity 
Bacteriological 
Bacteriological 
Bacteriological 
Fish 
Fish 
Fish 
Fish 
Fish 


The  following  reports  and  technical  memoranda  were  completed  during  FY  1987: 
Reports 

-  A  Water  Quality  and  Deepwater  Habitat  Assessment  of  the  Parker  River  Basin 
Results  of  the  1984  Survey 

-  Buzzards  Bay  Research  -  Bacteriological  Data  Report  1986 

-  Biomonitoring  Program  Standard  Operating  Procedures  1987 

-  Metals  in  Sudbury  River  Fish  1985 


Technical  Memoranda 

-  Buzzards  Bay  Cranberry  Bog  Study  -  Macroinvertebrates 

-  South  Meadow  Pond  Fish  Sampling  Results 

-  Fish  Sampling  on  the  Connecticut  River 
1985  Millers  River  Fish  Toxic  Monitoring 

Results  of  1986  Sudbury  and  Concord  Rivers  Toxics-in-Fish  Work 

-  Neponset  Reservoir  Toxics-in-Fish  Screening  Survey 

-  Microbial  Indicator  Evaluation 


Finally,  several  personnel  atended  or  presented  papers  at  meetings  of  the  New 
England  Association  of  Environmental  Biologists,  North  American  Benthological 
Society,  Water  Pollution  Control  Federation,  Northeast  Section  of  the  American 
Fisheries  Society,  New  England  Water  Pollution  Control  Association,  and  Society 
of  Environmental  Toxicologists  and  Chemists.   Specific  presentations  by 
Biomonitoring  Program  staff  include: 

Joan  Beskenis  presented  a  poster  entitled  "Feasibility  of  Locating  Nonpoint 
Sources  of  Fecal  Contamination  Using  Source  Differentiation  of  the  Fecal 
Streptococci  Bacteria"  at  the  annual  meeting  of  the  American  Society  for 
Microbiology  in  Atlanta,  GA. 

Arthur  Johnson  presented  "Use  of  an  Integrated  Biomonitoring  Program  for  the 
Assessment  of  Toxic  Impacts  in  the  Ten  Mile  River  in  Massachusetts"  at  the 

Narragansett  Bay  Symposium  in  War*ic*c,  Rnode  Isiaud. 
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RESEARCH  AND  DEMONSTRATION  PROGRAM 


The  Division  of  Water  Pollution  Control  Research  and  Demonstration  Program  is 
authorized  by  Chapter  286,  Acts  of  1982  and  re-authorized  by  Chapter  472,  Acts 
of  1984.   Its  mandate  is  to  conduct  "research  and  demonstration  projects 
relating  to  water  pollution  control  and  other  scientific  and  engineering  studies 
relating  to  environmental  quality."   The  legislation  also  authorizes  an 
In-Service  Training  Program  in  "methods  of  water  pollution  control"  and  provides 
for  "conduct  or  support  programs  for  the  training  of  waste  treatment  plant 
operators.11 

The  research  and  demonstration  section  develops  new  projects,  executes  contracts 
and  interagency  service  agreements,  monitors  projects,  and  transfers  technology. 
Section  personnel  also  secure  approvals  for  training  requests  and  maintain 
records  of  training. 

At  the  close  of  this  fiscal  year,  there  are  thirty-one  projects  being  monitored 
actively  with  a  total  value  of  $2,378,839.09  excluding  matching  funds  (Table  1). 

One  hundred  and  seventy-eight  training  requests  were  approved  with  a  total  value 
of  $39,645.55. 

In  response  to  program  needs,  a  fourth  person  has  been  added  to  the  staff  and 
the  organization  more  formally  structured.   This  is  an  attempt  to  organize  staff 
responsibilities  along  programmatic  lines.   It  is  expected  to  serve  as  a  guide- 
line for  managing  program  growth. 

Many  of  the  R&D  program  functions  have  been  computerized  to  facilitate  record 
keeping,  reporting,  controlling  and  planning  activities.   In-Service  Training 
records,  R&D  Program  Status,  R&D  Program  Planning  are  three  big  areas  now  on 
office  computers.   Financial  record  keeping  is  now  on  integrating  into  the  MMARS 
System. 

Seven  R&D  projects  were  completed  with  the  publication  of  final  reports  (Table 
2).  These  reports  were  distributed  to  a  standard  listing  of  report  recipients 
as  well  as  to  individuals  who  have  expressed  a  special  interest  in  a  project. 

The  R&D  Program,  in  order  to  be  effective,  must  concentrate  its  efforts  on 
research  areas  of  high  priority  either  currently  or  anticipated  in  the  near 
future.   Four  areas  are  worthy  of  note  at  this  time: 

1.   Toxicity  Testing  -  One  project  is  ongoing  (87-02)  which  involves  the 

establishment  of  an  in-house  toxicity  testing  facility.   One  project  is 
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ongoing  (87-07)  which  involves  toxicity  testing  services  provided  by  a  con- 
sultant in  support  of  NPDES  permitting  as  well  as  other  studies.   A  third 
ongoing  project  (87-01-4)  involves  the  applications  of  Microtox™  technology 
to  the  screening  of  activated  sludge  for  toxicants  which  might  impair  WWTP 
efficiency.   A  fourth  ongoing  project  (87-01-3)  toxicity  screening  of 
Vanaerobic  functions  in  WWTP. 

2.  Fish  Tissue  Monitoring  -  One  project  (Toxics  in  Fish)  is  in  the  project 
development  phase  and  involves  methods  of  assessing  the  significance  of 
toxic  chemicals  in  fish. 

3.  Marine  Studies  -  One  ongoing  project  (85-18)  involves  assessment  of  toxic 
chemicals  in  Boston  Harbor  Shellfish.   Another  ongoing  project  (87-08)  is 
monitoring  the  impact  of  Boston  Harbor  CSO  improvements  on  benthic  inver- 
tebrates.  A  third  marine  study  (87-10)  is  studying  the  use  of  marine  algae 
as  indicators  of  heavy  metals.   One  project  in  Contract  Preparation  (87-15) 
will  correlate  plankton,  fish  and  water  quality  values.   Finally,  another 
project  in  Contract  Preparation  (87-11)  will  seek  to  utilize  satellite  data 
to  assess  water  quality  in  Buzzards  Bay. 

4.  Nonpoint  Source  Programs  -  One  R&D  project  is  in  the  development  stage  to 
establish  a  prototype  Nonpoint  Source  Program  in  a  Marine  area  involving 
shellfish  or  other  critical  areas. 

These  eleven  projects  highlighted  are  indicative  of  the  R&D  program  efforts  to 
address  high  priority  issues  for  DEQE  in  a  timely  manner. 
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RESEARCH  AND  DEMONSTRATION  PROGRAM 


TECHNICAL  PROJECTS  REPORTS 


SFY  1987 


PROJECT 
NUMBER 


REPORT  TITLE 


80-32-8 


80-32-8 


82-22 


83-25 


83-31-2 


83-31-3 


Johnson,  E.J.  and  R.R.  Noss.   1985.   Field  Monitoring  and 
Description  of  the  Adams,  Massachusetts  Landfill  Leachate  Plume. 
Env.  Eng.  Report  No.  80-83-11.   University  of  Massachusetts, 
Department  of  Civil  Engineering,  Amherst.   ix  +  99  p. 

Ostendorf,  D.W.,  R.R.  Noss,  and  D.O.  Lederer.   1986.   Landfill 
Leachate  and  Infiltration  Bed  Contamination  of  Shallow  Unconfined 
Aquifers.   Env.  Eng.  Report  No.  74-83-5.   University  of 
Massachusetts,  Department  of  Civil  Engineering,  Amherst.   x  +  68  p, 

Camp  Dresser  and  McKee,  Inc.   1986.   Computer-Based  Training 
Simulator  for  Wastewater  Treatment  Plant  Operators  (OPTRAIN)  - 
Executive  Summary.   Research  and  Demonstration  Project  No.  82-22. 
CDM,  The  Water  Resources  Group,  Boston.   iii  +  10  p. 

Calabrese,  E.J.  and  R.W.  Tuthill.   1987.   The  Lowering  of  a 
Community's  Drinking  Water  Sodium  Concentration  Has  No  Effect  Upon 
Adolescent  Blood  Pressures.   Project  Report  83-25.   University  of 
Massachusetts,  Division  of  Public  Health,  Amherst.   iv  +  26  p. 

Scheuer,  K.C.  and  M.S.  Switzenbaum.   1985.   Effects  of  Support 
Media  and  Media  Precoating  on  Anaerobic  Biofilm  Development.   Env. 
Eng.  Report  No.  87-85-4.   University  of  Massachusetts,  Department 
of  Civil  Engineering,  Amherst.   xi  +  81  p. 

Santos,  K.T.  and  J.K.  Edzwald.   1985.   Chemical  Conditioning  of 
Municipal  Wastewater  Sludges  Using  Polyaluminum  Chloride.   Env. 
Eng.  Report  No.  89-85-6.   University  of  Massachusetts,  Department 
of  Civil  Engineering,  Amherst.   x  +  52  p. 


85-30        Godfrey,  P.J.,  A.  Ruby  III,  O.T.  Zajicek,  S.J.  DeFrancesco,  M. 

Sutherland,  J.K.  Edzwald,  and  F.  Taylor.   1986.   Design  of  a 

Drinking  Water  Quality  Monitoring  Program.   Publication  No.  154. 

University  of  Massachusetts,  Water  Resources  Research  Center, 

Amherst.   xi  +  111  p. 
One  hundred  and  seventy-eight  training  requests  were  approved  with  a  total  value 
of  $39,645.55. 
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EDP  Section 


EDP  efforts  for  fiscal  year  1987  were  expended  primarily  in  the  following 
areas: 

1.  Database  development:  work  was  on-going  throughout  the  year 
structuring  databases  (river,  marine,  biological,  and  compliance 
monitoring  data;  restructuring  of  PAIiES)  and  creating  report 
generating  programs.  Data  entry  into  the  various  databases  was  done  by 
various  members  of  the  technical  staff  and  seasonal  employees.  A 
special  effort  was  made  with  regard  to  the  Buzzard  Bay  data  so  that  it 
could  be  transferred  to  the  ODES  database. 

2.  User  assistance  and  system  management:  although  supporting  only  three 
PC  systems  during  this  period,  staff  demand  and  being  at  the  beginning 
of  the  learning  curve  for  many  users  created  heavy  demand  on  the  EDP 
staff  to  provide  user  assistance.  With  the  cooperation  of  the  R&D 
section,  many  staff  members  were  provided  training  in  Multimate,  Lotus 
123,  and  dBase  III  Plus  through  Computer  Tutor.  All  three  systems 
experienced  zero  downtime  and  were  cleaned  on  a  periodic  basis. 
Monthly  usage  statistics  were  compiled.  A  printer  sharing  device  was 
acquired  to  allow  the  sharing  of  printers  and  plotters  simultaneously 
by  the  PCs. 

3.  ADP  plan  and  AF29s:  the  FY87-88  ADP  plan  was  submitted  and  approved 
during  the  later  half  of  the  fiscal  year.  It  included  provisions  for 
the  acquisition  of  up  to  5  more  general  usage  PCs  and  1  GIS/Graphics 
system.  AF29s  for  3  AT-compatible  PCs  were  approved  in  June  1987  with 
delivery  the  following  September.  The  AF29  for  the  GIS/Graphic  system 
continued  to  meet  with  delays  due  to  circumstances  beyond  the  TSB's 
control;  however,  approval  and  delivery  are  expected  by  mid-FY88. 

4.  IES  technical  assistance:  the  EDP  section  provided  technical 
assistance  to  IES  with  regard  to  its  evaluation  of  LTMS  (laboratory 
information  Management  System)  and  is  involved  with  the  IES  needs 
selection  committee. 

5.  Software  and  datasets  received:  the  TSB  received  a  copy  of  the  USGS's 
named  feature  index  and  five  water  quality  or  toxic  models  from  the 
USEPA:  0UAL2E,  MDJTEQ,  EXAMS,  WASP3,  AND  DYNHYD3.  A  debugged  and 
compiled  microcomputer  version  of  the  TSB's  mainframe  STREAM7B  model 
was  received  from  a  consultant  reviewing  Nashua  River  discharge 
strategies . 

6.  Miscellaneous:  the  EDP  seasonal  employee  transferred  all  old  card  deck 
data  to  the  mainframe  for  subsequent  archival  to  tape. 

7.  PC  usage  for  the  fiscal  year  is  shown  graphically  on  an  attached 
sheet. 
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NONPOINT  SOURCE  PROGRAM  PLANNING 


Passage  of  the  1987  amendments  to  the  Clean  Water  Act  (P.L.  100-4)  established 
a  new  federal  nonpoint  source  management  program  (Section  319  of  P.L.  92-500). 
This  initiative  has  sparked  considerable  interest  in  the  Commonwealth  relative 
to  creating  a  state  nonpoint  source  program, 

A  state-wide  nonpoint  source  advisory  committee  has  been  established  with 
federal,  state  and  regional  representation.  A  steering  committee  from  the  advi- 
sory committee  has  also  been  created  and  will  begin  addressing  nonpoint  source 
issues  during  FY  1988.   One  of  these  issues  will  be  to  promote  passage  of  H.4118 
which  proposes  to  establish  a  state  nonpoint  source  program  to  be  administered 
by  the  division. 

The  advisory  committee  will  also  finalize  a  document  which  outlines  the  various 
nonpoint  source  programs  that  exist  within  the  state. 

Other  initiatives  of  the  nonpoint  source  program  involve  an  identification  of 
those  waters  impacted  by  nonpoint  sources  of  pollution  and  the  preparation  of  a 
nonpoint  source  management  plan  for  the  state. 

The  federal  nonpoint  source  statute  allows  use  of  up  to  one  percent  of  the 
state's  construction  grants  funds  to  develop  and  implement  a  nonpoint  source 
program.   Current  planning  includes  the  best  use  of  these  funds  (Section 
205(j)(5)). 

Another  aspect  of  the  nonpoint  source  program  includes  a  research  and  demonstra- 
tion project  to  study  the  sources  of  pollution  to  coastal  shellfish  areas  and 
the  most  appropriate  means  of  dealing  with  such  sources.   This  project  has  tre- 
mendous potential  for  addressing  this  increasingly  worsening  problem  in 
Massachusetts . 

Several  water  quality  surveys  are  also  being  conducted  relative  to  nonpoint 
source  pollution  in  the  state.   One  of  the  more  interesting  surveys  includes  the 
evaluation  and  refinement  of  a  source  differentiation  methodology  on  the  North 
River  to  better  understand  sources  of  pollution. 
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LAKES  SECTION 

The  Massachusetts  Clean  Lakes  and  Great  Ponds  Program,  as  created  under 
Chapter  628  of  the  Acts  of  1981,  is  now  entering  its  sixth  year  of  funding.   The 
program  has  proven  to  be  popular  with  cities  and  towns  during  the  fiscal  years 
1983-1987  and  will  probably  remain  so  in  FY'88.   In  fact,  61  Requests  for 
Assistance  were  received  for  FY'88.   Until  FY '86  the  Division  was  able  to  make 
grant  offers  to  all  eligible  applicants.   Since  many  of  the  projects  have 
progressed  from  Phase  I  to  Phase  II  projects,  we  have  had  to  issue  an  extended 
eligibility  list  during  the  FY'86  and  FY'87  funding  years. 

Six  projects  were  active  under  the  Eutrophication  and  Nuisance  Aquatic 
Vegetation  Control  Program  during  FY'87:   Dorothy  Pond,  Millbury;  Turnpike  and 
Mirimichi  Lakes,  Plainville;  Chandler  Pond,  Boston;  Box  Pond,  Bellinghara; 
Leesville  Pond,  Auburn;  and  Hoosac  Lake,  Cheshire. 

The  Lakes  Section  is  also  currently  administering  major  restoration  pro- 
jects under  the  federal  314  Clean  Lakes  Program:  Lake  Cochituate,  Natick/ 
Framingham/Wayland ;  Porter  Lake,  Springfield;  Dunn  Pond,  Gardner;  Lake  Lashaway, 
East  and  North  Brookfield;  Whitman's  Pond,  Weymouth;  Eagle  Lake,  Holden;  Lake 
Buel,  Monterey/New  Marlborough. 

The  staff  level  for  the  Clean  Lakes  Program  increased  during  FY '8   from  -- 
to  nine  full-time  employees.   Support  activities  were  also  given  legal  and 
accounting  activities. 

Following  a  list  of  FY'83-FY'87  projects  receiving  partial  funding  under 
the  Massachusetts  Clean  Lakes  Program. 


GRANT  ELIGIBILITY  LIST 


FY  1983 


STATE 

LOCAL 

MUNICIPALITY 

LAKE /POND 

GRANT(S) 

SHARE<S) 

East  Brookfield 

Lake  Lashaway 

$100,254 

$  64,540 

Gardner 

Dunn  Pond 

312,500 

312,500 

Brookfield 

Quaboag  &  Quacumquasit 

Pond 

49,000 

21,000 

North  Reading 

Martins  Pond 

33,000 

17,000 

Westf ield 

Pequot  Pond 

42,000 

18,000 

Wakefield 

Lake  Quannapowitt 

52,000 

22,500 

Hopkinton 

North  Pond 

36,750 

25,750 

Amherst 

Puffers  Pond 

42,000 

18,000 

Sturbridge 

Walker  Pond 

42,000 

18,000 

Wayland 

Dudley  Pond 

72,750 

72,750 

Hoi liston 

Lake  Winthrop 

15,750 

6,750 

Hami Iton 

Chebacco  Lake 

42,000 

18,000 

Montery  &  New  Mar 

lbo 

rough 

Lake  Buel 

47,000 

47,000 

Southwick 

Congamond  Lakes 

47,000 

47,000 

Waltham 

Hardy  Pond 

52,500 

22,500 

Yarmouth 

Long  Pond 

52,500 

22,500 

Westborough 

Chauncy  Pond 

31,500 

13,500 

140. 
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GRANT  ELIGIBILITY  LIST  (Continued) 


FY  1983 
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MUNICIPALITY 


LAKE /POND 


STATE 
GRANT(S) 


LOCAL 
SHARE(S) 


Northborough 

Melrose 

Westford 

Belchertown 

Holliston 

Sturbridge 

Springfield 

Milford 

Springfield 

Grafton 

Lynn 

Wellesley 

Natick 

Northampton 

Lynn 


Bartlett  Pond  52,500  22,500 

Ell  Pond  35,000  15,000 

Forge  Pond  42,000  18,000 

Metacomet  &  Arcadia  Ponds  59,500  25,500 

Lake  Winthrop  15,000  15,000 

Big  Alum  Pond  10,500  4,500 

Porter  Lake  201,420  535,700 

Cedar  Swamp  Pond  28,000  12,000 

Lake  Massasoit  52,500  .    22,500 

Lake  Ripple  42,000  18,000 

Sluice  &  Flax  Ponds  91,000  39,000 

Morse  Pond  21,577  21,577 

Jennings  Pond  35,000  15,000 

Willow  Pond  65,000  65,000 

Floating  Bridge  Pond  35,000  15,000 


GRANT  ELIGIBILITY  LIST 


FY  1984 


MUNICIPALITY 

Natick 

Webster 

Worcester 

Springfield 

Dracut 

Eastham 

Athol 

Sharon 

Sterling 

Halifax 

Falmouth 

Woburn 

Weymouth 

Brookf ield 

Shrewsbury 

Dracut 

Westminster 

Hudson 

Sturbridge 

Georgetown 

Barnstable 

Harvard 

Arlington 


STATE 

LOCAL 

LAKE /POND 

GRANT ( S ) 

SHARE(S) 

Lake  Cochituate 

$  49,236 

$  49,236 

Webster  Lake 

120 

,000 

40 

,000 

Lake  Quinsigamond 

15 

400 

6 

,600 

Springfield  Lakes 

140 

000 

60 

,000 

Lake  Mascuppic 

24 

500 

10 

,500 

Great  Pond 

52 

,500 

22 

,500 

Lake  Ellis 

42 

,000 

18 

000 

Lake  Massapoag 

23 

,100 

9 

,900 

East  Lake  Waushacum 

10 

,950 

3 

,650 

East  Monponsett 

42 

000 

18 

000 

Ashumet  Pond 

52 

,000 

22 

,500 

Horn  Pond 

52 

,500 

22 

,500 

Whitmans  Pond 

121 

,275 

40 

,425 

Lake  Lashaway 

37 

500 

12 

,500 

Flint  Pond 

80 

,400 

26 

800 

Lake  Mascuppic 

16 

,500 

5 

500 

Wyman  Pond 

88 

500 

29 

500 

Lake  Boone 

28 

000 

12 

,000 

Cedar  Pond 

619 

206 

Rock  &  Pentucket  Ponds 

77 

000 

33 

,000 

Wequaquet  &  Long  Ponds 

105 

,000 

45 

,000 

Bare  Hill  Pond 

35 

,000 

15 

000 

Spy  Pond 

303 

,337 

101 

,113 

GRANT  ELIGIBILITY  LIST  (Continued) 


143. 


MUNICIPALITY 

Franklin 

Sturbridge 

Holland 

Barnstable 

Peabody 

Harvard 

Plainville 

Charlton 

Barnstable 

Peabody 

Arlington 

Granby 

Arlington 

Brookline 

Barnstable 

Worcester 

Cambridge 

Oak  Bluffs 


FY  1984 

LAKE /POND 

Populatic  Pond 
Cedar  Pond 
Hamilton  Reservoir 
Shallow  Pond 
Browns  Pond 
Bare  Hill  Pond 
Turnpike  Lake 
Prindle  Pond 
Red  Lily  Pond 
Browns  Pond 
Spy  Pond 
Forge  Pond 
Hills  Pond 
Halls  Pond 
Red  Lily  Pond 
Salisbury  Pond 
Blacks  Nook 
Lagoon  Pond 


STATE 

LOCAL 

GRANT(S) 

SHARE(S) 

$  42,000 

$  18,000 

16,875 

5,625 

30,000 

10,000 

49,000 

21,000 

52,500 

22,500 

12,170 

4,055 

42,000 

18,000 

1,875 

625 

35,000 

15,000 

1,500 

500 

7,000 

3,000 

42,000 

18,000 

31,500 

13,500 

42,000 

18,000 

33,750 

11,250 

42,000 

18,000 

28,000 

12,000 

31,500 

13,500 

GRANT  ELIGIBILITY  LIST 


MUNICIPALITY 

Pittsfield 

Pittsfield 

Worcester 

Wayland 

Richmond 

Townsend 

Hardwick 

Worcester 

Winchester 

Marlborough 

Dracut 

West  Newbury 

Framingham 

Holliston 

Westminster 

Wilmington 

New  Bedford 

Millbury 

Hopkinton 

Lunenburg 

Holbrook 

Newton 


FY  1985 

LAKE /POND 

Pontoosuc 
Onota  Lake 
Lake  Quinsigamond 
Dudley  Pond 
Richmond  Pond 
Harbor  Pond 
Hardwick  Pond 
Lake  Quinsigamond 
Upper  Mystic  Lake 
Fort  Meadow  Reservoir 
Long  Pond 
Mill  Pond 
Waushakum  Pond 
Lake  Winthrop 
Wyman  Pond 
Silver  Lake 
Buttonwood  Pond 
Dorothy  Pond 
North  Pond 
Shirley  Reservoir 
Lake  Holbrook 
Bullough's  Pond 


STATE 

LOCAL 

GRANT ( S ) 

SHARE(S) 

$405,375 

$135,125 

63 

000 

27 , 

000 

56 

250 

18 

750 

540 

000 

180 

000 

35 

000 

15 

000 

56 

000 

24 

000 

11 

250 

3 

,750 

21 

000 

9 

000 

30 

750 

10 

,250 

59 

500 

25 

500 

49 

000 

21 

000 

31 

500 

13 

500 

52 

500 

22 

500 

97 

500 

32 

500 

19 

500 

6 

500 

42 

000 

18 

000 

49 

000 

21 

000 

202 

500 

67 

500 

30 

,000 

10 

,000 

63 

000 

27 

000 

38 

500 

16 

,500 

40 

600 

17 

400 

GRANT  ELIGIBILITY  LIST 


FY  1986 
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STATE 

LOCAL 

MUNICIPALITY 

LAKE /POND 

GRANT(S) 

SHARE ( S ) 

Worcester 

Indian  Lake 

$    22,400 

$   9,600 

Woburn 

Horn  Pond 

625, 

125 

208 , 

375 

Amherst 

Puffer's  Pond 

254 

100 

84. 

700 

Weymouth 

Whitmans  Pond 

215 

850 

71 

950 

Sturbridge 

Walker  Pond 

1,305 

000 

435 

000 

Groton 

Lost  Lake/Knops 

Pond 

61 

,600 

26 

400 

Worcester 

Indian  Lake 

7 

500 

2 

500 

Pioneer  Valley  PI.  Com 

Pequote  Pond 

52 

,500 

17. 

500 

Brookf ield 

Quaboag/Quacumquasit  Ponds 

80 

,250 

26 

,750 

Yarmouth 

Long  Pond 

150 

,000 

50 

,000 

Lynn 

Sluice /Flax/Floating 

1,125 

,000 

375 

,000 

Bridge  Ponds 

Plymouth 

Billington  Sea 

56 

,000 

24 

,000 

Reading 

Martins  Pond 

22 

,500 

7 

,500 

Pembroke 

Furnace  Pond 

59 

,500 

25 

,500 

Melrose 

Ell  Pond 

150 

,000 

50 

,000 

Belchertown 

Lake  Metacomet/Lake  Arcadia 

i    18 

,750 

6 

,250 

Groton 

Lost  Lake/Knops 

Pond 

18 

,750 

6 

,250 

Holland 

Hamilton  Reservoir 

30 

,000 

10 

,000 

Westminster 

Wyman  Pond 

18 

,750 

6 

,250 

Monterey 

Lake  Buel 

403 

,500 

134 

,500 

Easthampton 

Nashawannuck  Poi 

id 

56 

,000 

24 

,000 

Holden 

Eagle  Lake 

150 

,000 

50 

,000 

Sturbridge 

Big  Alum  Pond 

114 

,773 

38 

,257 

Westborough 

Lake  Chauncy 

228 

,000 

76 

,000 

Belchertown 

Lake  Arcadia 

11 

,250 

3 

,750 

Bedford 

Fawn  Lake 

24 

,500 

10 

,500 

Wilmington 

Silver  Lake 

50 

,400 

21 

,600 

Charlton 

Prindle  Pond 

31 

,500 

13 

,500 

Pembroke 

Little  Sandy  Bottom  Pond 

49 

,000 

21 

,000 

Pembroke 

Oldham  Pond 

52 

,500 

22 

,500 

Pembroke 

Stetson  Pond 

56 

,000 

24 

000 

Hardwick 

Hardwick  Pond 

21 

,000 

9 

000 

Waltham 

Hardy  Pond 

1,200 

,000 

400 

,000 

Winchester 

Wedge  Pond 

56 

,000 

24 

,000 

Hamilton 

Chebacco  Lake 

45 

,000 

15 

,000 

Wakefield 

Lake  Quannapowitt 

495 

,000 

165 

,000 

Cohasset 

Little  Harbor  P< 

Dnd 

28 

,000 

12 

,000 

Hingham 

Foundry  Pond 

38 

,500 

16 

,500 

Springfield 

Dimmock  Pond 

45 

,500 

19 

500 

EXTENDED  GRANT  ELIGIBILITY  LIST 


FY  1986 
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MUNICIPALITY 

Springfield 
Charlton 
Belchertown 
Winchester 

Natick 

Springfield 

Winchester 

Ayer 

Springfield 

Northborough 

Bellingham 

Medway 

Milford 


LAKE /POND 

Porter  Lake 
Little  Nugget  Pond 
Lake  Arcadia 
Davidson  Park/Judkins/ 

Mill  Ponds 
Jennings  Pond 
Lake  Massasoit 
Winter  Pond 
Grove  Pond 
Van  Horn  Pond 
Bartlett  Pond 
Box  Pond 

Evergreen  Cemetery  Pond 
Cedar  Swamp  Pond 


STATE 
GRANT(S) 

$1,107,450 

43,400 

4,875 

70,000 

333,750 

1,242,900 

42,000 

52,500 

66,500 

12,750 

56,000 

7,000 

663,750 


LOCAL 
SHARE(S) 

369,150 

15,500 

1,625 

30,000 

111,250 

414,300 

18,000 

22,500 

28,500 

4,250 

24 , 000 

3,000 

221,250 


GRANT  ELIGIBILITY  LIST 


FY  1987 


MUNICIPALITY 

Brewster 

Eastham 

Weymouth 

Falmouth 

Methuen 

Stockbridge 

Ashf ield 

Littleton 

Tyngsborough 

Wilbraham 

Eastham 

Gardner 

Grafton 

Egremont 

Hardwick 

Great  Barrington 

Wilbraham 

Springfield 

Lynn 

Ayer 


LAKE /POND 

Sheep  Pond 
Great  Pond 
Whitmans  Pond 
Ashumet  Pond 
Forest  Lake 
Stockbridge  Bowl 
Ashfield  Pond 
Long  Pond 
Lake  Mascuppic 
Spectacle  Pond 
Herring  Pond 
Kendall  Pond 
Flint  Pond 
Prospect  Lake 
Hardwick  Pond 
Mansfield  Lake 
Nine  Mile  Pond 
Porter  Lake 
Sluice/Flax/Floating 

Bridge  Ponds 
Grove  Pond 


STATE 

LOCAL 

GRANT(S) 

SHARE ( S ) 

66,500 

$    28,500 

85 

,500 

28,500 

495 

975 

165,325 

3 

,500 

1,500 

50 

,400 

21,600 

46 

,200 

19,800 

53 

,200 

22,800 

63 

,000 

27,000 

31 

,500 

13,500 

54 

,600 

23,400 

60 

,200 

25,800 

52 

500 

22,500 

24 

,500 

10,500 

45 

500 

19,500 

21 

,000 

9,000 

42 

,000 

18,000 

53 

,200 

22,800 

1,110 

000 

370,000 

292 

500 

97,500 

58,100 


24,900 


GRANT  ELIGIBILITY  LIST  (Continued) 


FY  1987 
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MUNICIPALITY 

Brookf ield 

Westford 
Springfield 
Arlington 
Barnstable 


STATE 

LOCAL 

LAKE /POND 

GRANT(S) 

SHARE ( S ) 

Quaboag/Quacumquasit 

$   99,750 

$    33,250 

Ponds 

Forge  Pond 

111,750 

37,250 

Van  Horn  Pond 

70,000 

30,000 

Hill's  Pond 

116,250 

38,750 

Red  Lily  Pond 

371,595 

123,865 

EXTENDED  GRANT  ELIGIBILITY  LIST 


FY  1987 


MUNICIPALITY 

Springfield 

Mansfield 

Natick 

Gardner 

Brookline 

Shrewsbury 

Hamilton 

West  Tisbury 


LAKE /POND 

Lake  Massasoit 
Sweet's  Pond 
Jennings  Pond 
Parker  Pond 
Halls  Pond 
Flint  Pond 
Chebacco  Lake 
Tisbury  Great  Pond 


STATE 
GRANT(S) 

$1,242,900 
44,100 

333,750 
62,300 

345,150 
19,500 
45,000 
56,000 


LOCAL 
SHARE(S) 

414,300 
18,900 

111,250 
26,700 

115,050 

6,500 

15,000 

24,000 
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WASTEWATER  MONITORING  SECTION 


The  objective  of  a  wastewater  discharge  survey  is  to  measure  the  load  of  contam- 
inants placed  on  the  receiving  waters  and  to  monitor  the  discharge  to  assure 
compliance  with  the  terms  of  discharge  permits.   For  this  purpose,  rates  of  flow 
and  concentration  of  the  contaminants  are  measured.   Since  strength  or  concentration 
may  vary  from  time  to  time,  sampling  techniques  depend  on  the  type  of  discharge. 
For  example,  if  a  plant  operates  eight  hours  a  day,  the  survey  would  extend  only 
over  the  eight  hour  period;  if  the  plant  operates  twenty  four  hours  a  day,  the 
survey  would  be  conducted  over  twenty  four  hours.   When  rate  of  waste  flow  is 
variable,  volumes  of  the  several  samples  are  mixed  together  to  provide  a  composite 
sample.   All  samples  are  analyzed  according  to  accepted  techniques  and  the  concen- 
tration and  flow  rates  are  reported  in  publications  entitled  Part  B,  Wastewater 
Discharge. 

The  Wastewater  Monitoring  Section  supports  the  work  of  several  DEQE  sections „ 
The  River  Basin  Section  of  the  Technical  Services  Branch  was  supported  by  sampling 
in  most  river  basins  in  Massachusetts  during  the  1987  fiscal  year.   The  section 
also  works  closely  with  the  Technical  Assistance  and  Training  Section.   The 
Technical  Assistance  and  Training  Section  conducts  in  depth  surveys  at  existing 
treatment  facilities  which  are  experiencing  operational  difficulties  and  make 
recommendations  for  improving  operations  at  these  plants.   All  sampling  required 
as  part  of  the  major  surveys  is  wastewater  carried  out  by  the  Monitoring  Section. 
In  addition,  the  section  responds  to  sampling  requests  from  each  region  as  well 
as  the  Industrial  Waste  and  Groundwater  Sections  of  the  DWPC. 

A  total  of  115  major  discharges  and  50  minor  discharges  were  sampled.   The  1988 
program  is  projected  to  sample  80  major  permittees  and  20  minor  permittees „   Some 
numerous  samples  from  the  units  operating  within  the  wastewater  treatment  plants 
that  are  evaluated. 

There  are  nine  Isco  samplers  that  are  functional.   Four  more  are  in  need  of 
repair.   The  Wastewater  Monitoring  Section  has  four  full  time  employees  and  the 
use  of  one  vehicle. 

On  October  1,  1987,  the  Wastewater  Monitoring  Section  will  move  to  the  Technical 
Assistance  and  Training  Section's  office  in  Millbury.   The  resulting  need  to 
retrain  personnel  will  reduce  productivity  early  in  FY' 88,  but  by  mid  FYf88,  the 
Wastewater  Monitoring  Section  should  be  fully  staffed  and  trained. 

At  this  time,  we  have  adequate  resources  to  maintain  the  program  for  the  1988 
fiscal  year  at  the  same  level  of  effort  as  1987. 
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Engineering  Section 

Water  Quality  Monitoring  Surveys 

Intensive  water  quality  surveys  were  conducted  during  the  summer  on  the 
Merrimack  River  to  update  water  quality  and  sediment  data,  evaluate  the 
effects  of  New  Hampshire  wastewater  discharges  near  the  state  line,  and 
evaluate  water  quality  effects  on  shellfish. 

The  program  of  synoptic  surveys  continued  on  the  Taunton,  Charles,  Concord, 
Sudbury,  Hoosic,  Mill,  Neponset,  and  Mystic  rivers.   Special  surveys  were 
conducted  on  Sudbury  River  sediment,  Merrimack  River  estuary  shellfish,  Millers 
River  sediment  for  PCB,  Fort  Pond  in  Acton,  Lynn  Harbor,  Muddy  River  in 
Boston/Brookline,  Monoosnoc  Brook  in  Leominster,  Quaboag  River,  and  Thayer 
and  Texas  ponds  in  Oxford. 

The  1987  field  program  for  the  Basin  Planning  Section  included  monthly  sur- 
veys of  the  upper  Assabet  River  to  provide  background  data  before  and  after  the 
advanced  treatment  facility  began  operation  in  May  1987.   Intensive  surveys  were 
conducted  on  the  Millers,  Charles  and  Assabet  rivers.   The  program  of  synoptic 
surveys  was  continued.   Water  quality  surveys  were  conducted  to  update  baseline 
water  quality  data  on  Stony  Brook,  and  the  French  River  and  to  provide  base- 
line data  for  Bound  Brook/Gulf  River,  and  Cohasset  Harbor. 

Reports  and  Evaluation  of  Water  Quality 

The  following  water  quality  reports  were  completed: 

1.  1985  Westfield  River  Water  Quality  and  Wastewater  Discharge  Data 

2.  1986  Muddy  River  Water  Quality  Data 

3.  1986  Charles  River  Water  Quality  and  Wastewater  Discharge  Data 

4.  Assabet  River  -  Mathematical  Modeling  and  Odor  Reduction  Options 

5.  The  North  River  Basin  1975,  1977,  and  1983  Water  Quality  Data  Analysis 

6.  The  North  River  Basin  1987  Water  Quality  Management  Plan 

Water  quality  analyses  were  included  in  the  above  data  reports.   Water  quality 
data  reports  with  analysis  for  1986  data  for  the  Sudbury,  Concord,  and  Neponset 
rivers  were  prepared  and  are  in  draft  form.   Water  quality  analysis  was  also 
completed  for  1986  data  on  the  Mill  River  and  Neponset  Reservoir. 

Technical  Evaluations  of  Water  Quality  Issues  Related  to  Construction  Grants 

Six  facility  plans,  16  plans  of  studies,  58  NPDES  permits,  and  nine  FNSI's  were 
reviewed.   Staff  members  attended  meetings  regarding  the  development  of  NPDES 
permit  limitations  for  New  England  Apple  Products,  MCI  Shirley,  Thayer  Pond 
Village  Condominium  Project,  and  Hodges  Village  and  Lincoln  House  (Shawsheen 
River).   Two  anti-degradation  waivers  were  reviewed.   NPDES  permit  limits  were 
developed  for  the  Marlborough  West  Wastewater  Treatment  Plant,  the  Greenfield 
Wastewater  Treatment  Plant,  and  MCI  Shirley.   An  evaluation  of  the  French  River 
Environmental  Impact  Statement  was  completed.   A  project  to  develop  low  flow 
profiles  for  major  river  basins  was  completed  which  will  be  beneficial  in 
permit  review  and  development  of  wasteload  allocations. 
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Engineering  Section  (Continued) 

Lower  Connecticut  River  Combined  Sewer  Overflow  Project 

Considerable  staff  time  was  devoted  to  this  project.   The  consultant's  data 
report  and  the  Pioneer  Valley  Planning  Commission  report  were  completed  in 
draft  form  and  reviewed.   Responses  concerning  progress  to  eliminate  dry 
weather  overflows  were  received  from  all  but  one  community.   Two  staff  members 
attended  a  public  meeting  in  Springfield  and  the  project  coordinator  presented 
the  DWPC  role  on  the  project.   A  presentation  of  the  program  was  delivered  at 
the  New  England  Interstate  Water  Pollution  Control  Commission  meeting. 

Conferences  and  Meetings 

Significant  conferences  and  training  included: 

1 .  One  staff  member  presented  the  Ten  Mile  River  program  paper  at  the 
59th  Water  Pollution  Control  Federation  Conference. 

2.  One  staff  member  attended  a  week-long  course  on  groundwater  modeling. 

3.  One  staff  member  presented  a  paper  on  the  Blackstone  River  at  the 
Narragansett  Bay  symposium. 

4.  A  two-day  course  on  using  Lotus  1-2-3  and  a  two-day  course  on  using 
dBase  III  plus  were  each  attended  by  two  staff  members. 
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Marine  Section 

During  this  report  period,  Marine  Section  personnel  were  actively  engaged 
in  the  following  five  major  areas: 

1.  Coastal  water  and  sediment  monitoring 

2.  Report  preparation 

3.  Participation  in  the  EPA  Buzzards  Bay  Program 

4.  Review  and  comment  activities  related  to  water  quality  aspects  of 
coastal  discharges 

5.  Participation  in  professional  meetings 

Coastal  monitoring  activities  included  water  and  sediment  surveys  in  inner 
Boston  Harbor  (including  the  Mystic,  Chelsea,  and  Charles  rivers;  Fort  Point 
and  Reserve   Channels);  the  outer  Boston  Harbor  (including  Dorchester,  Hull, 
Quincy,  and  Hingham  bays;  the  Weymouth  Fore,  Weymouth  Back,  and  Neponset 
rivers);  harbors  and  tributaries  in  Lynn,  Plymouth,  Salem,  Beverly  and 
Cohasset;  as  well  as  the  estuaries  and  lower  freshwater  reaches  of  the  Taunton, 
Merrimack,  and  Gulf  rivers.   Water  and  sediment  monitoring  conducted  as  part 
of  the  Buzzards  Bay  Program  included  sampling  on  the  Paskamaset-Slocums  and 
Wareham  rivers;  Buttermilk  and  Onset  bays;  Mattapoisett ,  Red  Brook,  New  Bed- 
ford, and  Quisset  harbors;  the  Mann  cranberry  bogs  near  Buttermilk  Bay;  and 
the  outer  Buzzards  Bay  along  the  Elizabeth  Islands.   Marine  Section  personnel 
also  conducted  surveys  (with  the  TSB  Lakes  Section)  on  Lake  Tashmoo  and  Tisbury 
Great  Pond  on  Martha's  Vineyard  as  part  of  the  saltwater  pond  portion  of  the 
Clean  Lakes  Program. 

Reports  on  1985  and  1986  Boston  Harbor  surveys  and  the  1985  Buzzards  Bay  sur- 
veys were  completed.   All  data  from  the  1986  Buzzards  Bay  surveys  were  com- 
puterized.  Presentations  of  the  bacterial  indicators,  cranberry  bog  and 
biota  metals  studies  were  given  at  EPA  workshops.   Data  generated  by  Marine 
Section  personnel  on  the  Taunton  and  Merrimack  rivers  were  included  in  reports 
prepared  by  the  Basin  Planning  Section. 

Review  and  comment  activities  included  extensive  efforts  on  the  Boston  Harbor 
clean-up  program,  the  301(h)  waiver  applications  for  the  Swampscott  and  South 
Essex  Sewer  District  facilities,  the  New  Bedford  superfund  sites,  and  the  New 
Bedford  treatment  plant  outfall  siting  program.   Reviews  of  facility  plans, 
proposals,  permits  and  reports  pertaining  to  treatment  plants  and  CSOfs  were 
also  conducted  for  Lynn,  Scituate,  Kingston,  Provincetown,  Wellfleet  and 
Wareham. 

Marine  Section  personnel  presented  three  papers  at  the  New  England  Association 
of  Aquatic  Biologists  in  Hartford,  Connecticut.   Subjects  of  presentation  in- 
cluded the  Boston  Harbor  Clean-up  Program,  the  inputs  of  pesticides  and  nutrients 
from  cranberry  bogs  into  Buttermilk  Bay,  and  the  development  of  a  Marine  Moni- 
toring Program  in  Massachusetts.   Two  presentations  were  made  at  the  May  1987 
Coastal  Zone  87  Conference  in  Seattle,  Washington.   The  topics  of  the  talks 
were  saltwater  pond  reclamation,  and  interagency  cooperation  in  coastal  water 
quality  protection  in  Massachusetts.   Both  papers  were  published  in  the  con- 
ference proceedings. 


DWPC  5  YEAR  STRATEGY  NARRATIVE  151. 

FISCAL  YEARS  1988-1992 


EXECUTIVE  SUMMARY 


The  major  event  of  1987,  which  will  affect  the  future  of  the  State's 
Water  Pollution  Control  Program,  was  the  enactment  of  the  Federal  Water 
Quality  Act  of  1987  (WQA).  This  Act  covers  Fiscal  Years  1986-1994,  encom- 
passing nearly  $19  billion  worth  of  federally  supported  programs.  $18 
billion  is  authorized  for  construction,  of  which  Massachusetts'  allotment 
is  nearly  $600,000,000  for  construction  projects  over  the  nine  year  period. 
These  funds  are  authorized  through  a  combination  of  construction  grants  and 
a  state  revolving  loan  program.  The  Schedule  for  Massachusetts  is  as 
fol lows: 

Total  Amount    Title  H(Srant)    Title  VI(Loan) 

1986  Appropriation  62,294,400       62,294,400 

1987  "  82,411,200  82,411,200 

1988  "  82,411,200  82,411,200 

1989  "  82,411,200  41,205,600  41,205,600 

1990  "  82,411,200  41,205,600  41,205,600 

1991  "  82,411,200  82,411,200 

1992  "  61,808,400  61,808,400 

1993  "  41,205,600  41,205,600 

1994  "  20,602,800      


TOTAL    $597,967,200     $309,528,600       $288,438,600 

(Grants)         (Loans) 

Starting  in  FY'89,  funding  for  construction  projects  will  increasingly 
shift  to  the  Revolving  Loan  Program.  This  stepped  up  pace  will  continue 
through  FY'1991  and  will  then  be  phased  out  by  the  end  of  FY '1994.  Besides 
this  $600  million,  other  Federal  and  State  money  which  will  be  available 
for  construction  includes: 

A.  Ch.  786,  Massachusetts  Acts  of  1985,  which  authorized  $357  million 
in  the  Construction  Grants  Program  for  pollution  abatement  pro- 
jects. The  major  portion  of  this  authorization  was  earmarked  for 
the  Federal/State  Construction  Grants  Program,  with  the  State 
assuming  the  larger  55%  share,  and  the  Federal  share  set  at  35%. 
The  Act  also  provided  $80  million  through  1989  for  70%  State  only 
grants  to  municipalities  for  projects  not  likely  to  receive 
Federal  assistance,  or  for  correction  of  combined  sewer  overflows. 

B.  The  1987  Federal  WQA  authorized  $100  million  in  grant  funds  to  the 
Massachusetts  Water  Resources  Authority  to  improve  Boston  Harbor 
water  quality.  This  $100  million  will  be  used  for  ancillary  pro- 
jects to  the  proposed  Deer  Island  secondary  treatment  plant,  which 
has  a  total  estimated  cost  of  over  $1.0  billion. 
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C.  Massachusetts  Ch.  472,  Acts  of  1984,  established  the 
infiltration/inflow  (I/I)  Reduction  Program,  providing  $100 
million  in  State  funds  through  1989  in  grants  to  cities  and  towns 
for  the  rehabilitation  of  leaking  sewage  collection  and 
transmission  lines. 

D.  Through  Ch.  472,  the  Sewer  Collection  Systems  Grant  Program  has 
been  increased  through  1989  to  an  annual  appropriation  level  of 
$25  mil  lion. 

The  total  amount  of  Federal  and  State  monies  for  construction  projects 
which  the  Division  will  be  responsible  for  over  the  next  5  years  will 
likely  be  in  the  $1.2  billion  range.  The  Division  will  also  participate  in 
the  $2.0  billion  MWRA  Boston  Harbor  Clean  Up  Project. 

The  traditional  201  Grant  Program  continues  at  current  funding  through 
FY'88,  then  is  reduced  by  half  for  FY'89  and  FY'90.  The  State  Revolving 
Rund  Program  picks  up  the  other  half  of  the  full  program  in  FY'88  and 
FY'89,  then  funds  the  full  program  beginning  in  1990.  It  begins  to  phase 
down  in  1992,  with  the  last  year  in  1994.  The  clear  intent  of  the  1987 
Federal  WQA  was  that,  beyond  1994,  Federal  funding  support  for  construction 
will  not  exist.  Therefore,  if  a  State  wants  to  continue  involvement  in 
construction  efforts,  it  must  develop  a  financial  support  program  of  its 
own,  beginning  in  1989,  as  the  Federal  program  is  phased  down.  A  con- 
tinuing POTW  construction-rehabilitation  effort,  beyond  1994,  facilitated 
jointly  by  the  State  and  communities,  will  necessitate  a  financing  program 
which  would  have  to  be  phased  in  to  the  existing  Federal-State  program 
prior  to  the  end  of  the  Federal  program. 

Section  212  of  the  Federal  WQA  established  a  new  Title  VI  Section, 
providing  for  a  State-administered  Revolving  Funds  Loan  Program  (SRF). 
These  are  capitalization  grant  agreements,  lasting  up  to  20  years.  States 
must  provide  a  20%  match  of  Federal  funds.  These  funds  will  be  available 
through  FY  1994  on  a  diminishing  scale,  starting  in  1992.  As  the  available 
Federal  dollars  decline,  a  principal  challenge  to  the  State's  construction 
program  is  weaning  communities  from  the  declining  Federal  sources  to  other 
available  state  and  local  funding  options.  The  financial  capabilities  of 
the  communities  to  continue  to  implement  their  clean  up  efforts,  coupled 
with  significant  local  financial  restraints,  will  be  of  vital  concern  over 
the  next  five  years.  Various  alternatives  to  mitigate  these  financial 
impacts  will  have  to  be  carefully  evaluated.  Possible  options  include: 
low  interest  or  no  interest  loans,  or  loans  complemented  with  a  new  State 
grant  program. 

Foremost,  the  State  Revolving  Fund  (SRF)  must  first  be  used  for 
construction  of  treatment  works  on  the  State  Priority  List,  which  will 
assure  movement  toward  compliance  with  enforceable  requirements  of  the  Act, 
including  the  municipal  compliance  deadline.  That  is,  municipal  non- 
compliance projects  must  be  funded  first.  At  the  same  time,  projects  under 
Title  VI  must  specifically  meet  identified  requirements  of  Title  II  Grants. 
In  addition,  funds  may  also  support  implementation  of  Section  316,  the  new 
Non  Point  Source  Program,  and  Section  320,  the  new  Estuaries  Program. 
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Starting  in  FY'87,  monies  totalling  up  to  $824,000  will  be  available 
to  Massachusetts  for  implementation  of  a  management  program  for  control  of 
non  point  sources  (Sect.  316  of  the  Act).  In  response,  the  Division  will 
be  doing  a  complete  assessment  of  the  State's  non  point  source  problems  and 
will  produce  a  report  identifying  priority  categories  and  water  areas  of 
non  point  sources  of  pollution,  as  well  as  appropriate  recommendations  of 
future  possible  non  point  source  efforts  that  the  Division  could  facili- 
tate. As  a  result  of  the  report's  recommendations,  1989-92  could  see  new 
efforts  in  the  NPS  control  management  area.  Though  the  State  has  not  com- 
mitted itself  to  a  particular  NPS  program  or  level  of  effort,  it  is 
currently  assessing  the  possibilities. 

The  next  five  years  will  continue  to  see  an  increased  focus  on 
coastal,  marine,  and  estuarine  water  quality  management.  Section  303  adds 
new  criteria  to  Section  301(h)  waivers  from  secondary  treatment  require- 
ments for  POTWs  serving  populations  of  50,000  or  more.  As  a  result,  addi- 
tional construction  in  at  least  six  (6)  different  coastal  locations  will  be 
required.  The  most  significant  coastal  project  for  Massachusetts  will  be 
partly  funded  under  Section  513  of  the  Act,  which  authorizes  $100  million 
to  the  Massachusetts  Water  Resources  Authority  to  develop  and  implement  a 
construction  plan  for  secondary  treatment  improvements  at  the  Deer  Island 
wastewater  plant.  This  construction  project  is  expected  to  cost  over  $1 
billion,  and  when  completed  will  greatly  enhance  water  quality  in  Boston 
Harbor. 

In  this  connection,  a  significant  portion  of  the  over  $1  billion 
Federal  and  State  construction  monies  (already  described)  slated  for 
Massachusetts  through  1992,  will  be  for  construction  projects  and  con- 
necting operating  support  systems  relating  to  the  Deer  Island  plant,  as 
well  as  other  P0TW  upgrades  in  communities  in  coastal  areas.  These  other 
areas  may  include  Essex,  Gloucester,  Salem,  Plymouth,  Barnstable,  and 
Buzzards  Bay  basins. 

Combined  Sewer  Overflow  (CS0)  analysis  has  been  another  focus  of  the 
water  pollution  control  effort.  From  FY'83-86,  Congress  indicated  its  sup- 
port for  CS0  clean  up  by  authorizing  $200  million  per  year   for  these 
efforts.  The  new  WQA  legislation:  authorizes  $24  million  in  each  of  FY'87 
and  FY '88,  and  $32  million  in  each  of  FY '89  and  FY '90  for  addressing  water 
quality  problems  of  marine  bays  and  estuaries  resulting  from  CS0 
discharges.  In  addition,  Section  405  specifies  October  1,  1992  as  the 
target  date  for  al 1  stormwater  dischargers  (including  temporary  waivers)  to 
obtain  NPDES  permits.  By  1995,  all  industrial  and  municipal  CS0 
dischargers  must  be  in  compliance  with  permits.  This  will  mean  con- 
siderably more  CS0  construction  related  activities  in  the  1988-94  time 
period  Massachusetts  target  areas  will  probably  be  Boston  and  Salem 
Harbors,  New  Bedford,  Fall  River,  Lowell,  Lawrence,  Newburyport,  and  the 
Connecticut  River. 
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Ancillary  to  the  projects  of  the  continuing  construction  program  will 
be  the  Division's  management  activities  associated  with  wastewater 
treatment  plant  operations  activities.  This  will  ensure  optimum  use  of  our 
financial  investment.  The  essential  end  product  of  these  efforts  is 
demonstrated  consistency  of  effluent  adherence  to  permit  standards  for  each 
municipal  POTW,  as  ell  as  industrial  wastewater  treatment  plant.  The 
Division  maintains  over  1,000  surface  water  discharge  permits.  Permit 
compliance  activities  tie  directly  into  technical  assistance  with  plant 
operators,  municipal  officials,  as  well  as  industry.  These  assistance 
activities  ties  deal  with  proper  technical  operation  and  maintenance  proce- 
dures, training  and  certification  of  operator  personnel. 

Interface  with  appropriate  municipal  or  industrial  officials  on  proper 
administrative,  managerial,  and  financial  support  mechanisms  involving  the 
treatment  plants  is  an  important  part  of  the  process.  In  the  early  1980s, 
the  Division  recognized  the  importance  of  the  staff  development  in 
wastewater  plant  operation.  In  1985-86,  the  Division  increased  its  opera- 
tor training  complement  and  began  construction  of  a  training  center  in 
Millbury,  which,  when  completed,  is  expected  to  serve  as  the  Training  and 
Technical  Assistance  Center,  offering  a  comprehensive  training  program  for 
appropriate  public  and  private  concerns  statewide. 

A  critical  measurement  ,in  determining  the  effectiveness  of  the  Water 
Pollution  Program  is  compliance  to  permit  limitations,  and  an  administra- 
tive program  for  dealing  with  persistent  permit  violators.  To  assist  per- 
mittees in  the  compliance  process,  DEQE  Regional  Offices  and  the  Technical 
Assistance  and  Training  Sections  will  continue  to  conduct  visitations  and 
technical  assists. 

Enforcement  actions  will  increasingly  be  undertaken  to  eliminate 
unpermitted  activities,  violation  of  permits  and  regulations,  or  other 
illegal  activities.  Enforcement  actions  will  include  Notices  of 
Noncompliance,  Administrative  Orders,  Administrative  Penalty  Assessment 
Notices,  and  Referrals  to  the  Attorney  General.  Computerized  tracking  will 
better  monitor  the  status  of  compliance  records  and  enforcement.  The 
Division  will  be  assessing  means  of  ensuring  that  POTWs  enter  the  facili- 
ties planning  early  enough  so  that  water  quality  problems  do  not  occur 
during  the  transition  from  old  plant  to  new  plant. 

The  strategy  of  a  vigorous  enforcement  policy  and  program  will  be  to 
deter  would-be  polluters,  as  well  as  serve  notice  to  existing  violators. 
In  cost-benefit  terms,  the  long-term  benefits  of  administering  a  stepped-up 
enforcement  effort  will  far  outweigh  the  costs  of  such  efforts,  e.g., 
"would  be"  violators,  both  in  the  public  and  private  spheres,  would  correct 
their  own  problems  and  violators  in  advance  of  necessary  State  action. 
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The  Groundwater  Program  and  the  Toxics  Control  Program  will  continue 
to  forge  ahead  in  the  next  five  years.  In  groundwater,  principal  concerns 
will  be:  (1)  Wastewater  treatment  facility  discharges  to  groundwater  and 
their  effect  on  public  aquifer  source  supplies;  (2)  Ensuring  uniform 
interpretation  and  implementation  of  Title  5  Subsurface  Disposal 
Regulations  in  regard  to  plans,  applications  and  variances;  (3) 
Administering  a  Sludge  Management  Program  for  POTWs  in  determining  suitable 
land  waste  disposal  sites/discharge  locations;  (4)  Processing  greatly 
increased  numbers  of  permits  for  subsurface  discharges  and  wells;  (5) 
Working  with  Groundwater  Task  Force  to  ensure  better  coordination  between 
all  DEQE  groundwater  programs. 

The  Toxics  Program  will  continue  to  develop  the  critical  list  or 
"pollutants  of  concern",  and  developing/modifying  effluent  or  water  quality 
standards  guidelines  for  a  case-by-case  inclusion  in  permits.  Section  406 
of  the  CWA,  on  sewage  sludge,  establishes  a  timetable  for  the  development 
and  applicability  of  toxic  contaminant  criteria  for  residuals  use  and 
disposal  (public  and  private).  Numerical  limitations  are  to  be  developed 
for  toxic  pollutants  adversely  impacting  sewage  sludge.  In  future,  NPDES 
permits  will  include  requirements  for  sludge  use  and  disposal. 

Pretreatment  is  the  general  answer  to  the  POTW  residual  toxic  pollu- 
tant problem,  i.e.,  utilizing  local  regulations  to  direct  industrial 
dischargers  into  using  sound  discharge  procedures.  Expanding  DWPC's  treat- 
ment role  would  afford  the  Division  the  opportunity  to  establish  uniform 
criteria  for  enforcement,  improve  plant  operations,  and  subsequently 
enhance  water  quality.  Coupled  with  these  efforts,  a  more  effective  sludge 
management  program  for  POTWs  would  seem  to  insure  a  more  adequate  total 
toxics  control  strategy.  In  sludge  management,  the  Division  will  have  a 
centralized  unit  of  3  professional  staff,  with  regional  complements,  to 
develop  and  institute  a  program  which  will  more  effectively  deal  with  the 
complex  issues  of  sludge  handling  and  disposal. 

In  addition  to  the  pretreatment  program,  the  Division  is  expanding  its 
monitoring  of  both  selected  toxic  substance  in  and  toxicity  of  wastewater 
effluents.  These  regulatory  and  testing  efforts  plus  ambient  monitoring 
including  biological  assessments  are  in  the  process  of  being  melded  into  an 
overall  strategy  to  control  toxic  substances. 

In  accordance  with  the  1987  Amendments  to  the  Federal  Clean  Water  Act, 
basic  information  on  non-point  sources  is  being  assembled  as  part  of  the 
process  to  decide  whether  Massachusetts  will  pursue  the  control  program 
outlined  by  Congress.  Currently,  the  Massachusetts  Clean  Lakes  Program 
forms  a  major  portion  of  the  Commonwealth's  non-point  source  control 
program.  These  efforts  will  continue  over  the  next  five  years. 
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